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This paper is the fourth of a seriese/ that describes some methods and 
practices of mining coal mechanically where operations are conducted on more 
than one shift. Many inquiries have been received regarding methocs of 
extracting pillars with mechanized equipment, and this parer ceais primarily 
with this phase of mechanical mining. Some of the questions that have been 
asked are: | 


of ‘Loenges, Albert L., and Anderson, Robert L., Multiple-shift Mechanical 

Mining in Some Bituminous-Coal Mines. Progress Report 1: Eureau 
of Mines Inf. Circ. 7014, 1938, 56 pp. 

Toenges, Albert L., and Jones, Frank A., Multiple-shift Mechanical Mining 
in Some Bituminous-Coal Mines. Progress Report 2: Bureau of 
Mines Inf. Circ. 7067, 1929, 58 nn. 

Toenges, Albert L., and Maize, Earl R., Muitiple-shift Mechanical Mining 
in Some Bituminous-Cceal Mines. Progress Report 3: Bureau of Mines 
Inf. Cire. 71'78, 1941, 43 pop. 
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1. Why has the vercentage of recovery of coal from an area 
decreased in some mines and increased in others when a change 
has been made from hand to mechanical loadins? 


2. Can the method of extracting pillars by hand be adapted 
to machine loadinz? 


os aS fewer tons pee ner unit in mines where 
pillars are extracted? 


oes extraction of pillars by machine introduce eddi- 
tional hazards? 


The purpose of this and subsequent investigations is to find, if possible, 
an answer to these questions. An analysis of methods and systems at mines 
onerating under various ovhysical conditions offers 2a basis of approach to the 
answers to these questions. 
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DESCRIPTION OF MINES 


Mines nave been numbered beginning with 25, because the last mine 
described in Progress Report 3, Information Circular 7178, was 34. 


The mine is opened by four 850-foot shafts and has an average cover of 
450 feet. The coal bed, which averages 64 inches in thickness, contains two 
small bands of impurities about 6 inches apart, 18 to 20 inches from the 
bottom of the bed. The coal bed is overlain by 12 to 18 inckes of shale commonly 
called draw slate. The immediate roof strata, which comprise several beds 
of carbonaceous and sandy shales and two thin beds of coal, are about 12 feet 
hick. The floor is soft fire clay, which flows under pressure and disintegrates 
rapidly when exposed to the air. 


The draw slate will not support itself and must be removed following 
loading. The immediate roof is fragile, and svstemetic timbering is required 
when the width of openings exceeds 10 fee 
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Figure 1.— Method of mining at mine 35. 
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The average production per day of two shifts is 3,300 tons, which is 
loaded mechanically by crawler-mounted, mobile leading machines. The 
entire output at the time the mine was visited came from pillers in retreat 
mining. Recovery is estimated at &0 to €d percent. 


Minine Method 


Tne mine is carefully planned and projected to take advantage of the 
definite cleats of the bed. The property is sectionalized by main face and 
butt entries at right angles. From these entries other face and butt entries 
are driven at intervals of 1,500 to 2,300 feet. The main entries usually com- 
prise four to six parallel headings, and subméain entries are in sets of three 
to four. Butt entries from which rooms are driven are in pairs on 300- 
to 350-foot centers. Rooms and crosscuts are usually driven on 60- or 90- 
foot centers. Barrier pillars protecting main or submain entries range from 
100 to 300 feet in width, depending on conditions. All entries and rcoms ars 
driven 12 to 14 feet wide. Rooms are 300 feet deen. 


Pillars are mined by the pocket-and wing method. The pillar is split 
through the center, and a pocket is driven in the inby portion at right angles 
to the split. A thin pillar or wing is left between the pocket and gob. This 
wing is recovered after the nocket has been completed. (See fig. 1.) A pocket 
may be driven along both inby sides of the pillar, leaving a pitlar or fender 
about 5 to 6 feet thick between the pocket and the gob. The fender is recovered 
by mining from the inby end. (See fig. 1.) Fillars ere extracted along a 
definite and well-maintained, stepped rib line. The line varies in length and 
position depending upon the kind of pillars being removed. Where barrier 
and chain pillars of submain or main entries are extracted, the line may not 
exceed 400 to 500 feet in length, and its position usually is approximately at 
right angles to the entries. During the extraction of room-and-butt chain 
pillars, the line may be 1,500 to 1,800 feet long, extending across two or 
more butt entries, and its position is usuelly at an angle of about 45° to the 
rooms. (See fiz. 1.) 


The coal is cut by track-mountedc, erc-wall mining machines. Water is 
used on the cutter bar. Shortwall mining machines are used where roof 
conditions will not permit top cutting. The face is drilled by auger-type elec- 
tric drills, and the coal is biasted in a permissible manner. Approximately 
3.380 tons of coal is produced per pound of explosive. The coal is loaded by 
permissible mobile loading machines, and water is used on the face during 
loading. 


Gatnering locomotives are of permissible storage-battery type. A 
locomotive transports as many as seven cars to the loading machine. One car 


6936 ae 


Google 


LC: 4220 


at a time is loaded and switched at an outby point. After the cars have been 
loaded, the trip is transported to a storage track. A relay locomotive operates 
between this storage track and the main-line sidetracks. Main-line haulage 

is done by electric-trolley locomotives. Mine cars have an average capacity 
of 2.75 tons. All electric-trolley haulage is done on intake air. 


The cycle of mining for each loading unit is: (1) Timber, (2) lay track, 
(3) cut, (4) drill, (5) blast, (6) load, and (7) haul. ‘The crew of men usually 
used to perform this cycle is classified as follows: 


Timberman and Nel per vasscscsccctnwsowawes 2 
‘brackmiancand Nel per istaccnnsncwedevieesees ye 
Mining-machine operator and helnver.... 2 
Driller Gnd NSlper wicaveceewesteeessicereeece ye 
DMOU LIVOT teas venetecelereeesee apabneearesomeeenns 1 
Loading-machine operator and helper... 2 
Motorman and brakeman ...cccecesesececees 3} 
Cet DOSS suetncieeconsataccoreestseebacasenor ie als 

14 


All places are timbered with three-piece sets on 4-foot centers, and 
additional crossbars and posts are set at the face as required. Timbers are 
set to support the draw slate over the cut while the coal is being loaded; then 
this draw slate is taken down and loaded, or it is sobbed, where possible. 
Approximately 6.6 tons of coal are produced per post used and 82.5. tons of 
coal per crossbar. 


The loading operations are summarized as follows: 


Average number of cars 
loaded per shift per unit... 65 


TsO AGINe -s2iicep rcantbacienveeceeatos 23.9 
SOUS MING sccdeeeu seieecaietetesics 19.5 
1D [aya hic eee eee ee 11.3 
CaY. CHAN SC sintinceundieues dieiek on 29-2 
Place Change ...ccscccsssercvecess 20.1 

100.0 


The mine is rated as gassy and is ventilated by two fans on the surface. 
These fans circulate about 490,000 cubic feet of air per minute at 3 inches 
water gage through 15 splits. The methane content of the air of each split is 
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checked daily. If the methane in a split exceeds 0.5 percent, the men are 
removed from that split until the condition is remedied. 


All mining equipment at the face is the permissible type, is inspected 


regularly and is kept in permissible condition. 


Electric power is purchased, and 10.1 kw.-hr. is used per ton of coal 
produce1d. | 


Classification of employees 


| - 32 Coal | Rock 
Classification Dw Ei ict Tove); Day | Night otal 
Underground: - « | | 7 
Loading-machine men........6. ia ee; we a2 9 9 18 
Mining=machine Men ..csscoeeeee oo {| ZO! 26 O 
Drillers apivavssanercesnseivsdeeesaests 23 | 26 | 52 
Motormen and brakemen ..s.eceee Zé j 26 | 52 o 3 6 
DOG IT SES iiisie saws uescusawecsees ; re 11 ; 23 
Trackmen and helpers ...eccceceee - 20 E Zo" a 
TIMIDCPINEN s ccssacseasausocoenes sees «| 26 ae as 9) 
Wit TOV Smet cis ess dnssanetdeseteets Pe 


Total men on mechanized 
units - sae RAGaeoe sl baaaueettwoaeeas 10 piss 17& ase 


a 


Otier underground employees: 
Motormen and brakemen .iccesere 1 
[DE tcjecl velslen ge ere ere re arene | 
Trackmen and helpersS...cssocesees 
Road cleaner and healoer .......06. | 
Masons and bratticemen .... sec 
PVT IMNCM asdesewscuweedeneteeexsedies 
ciate sPesGulle cdewesaeneocseenessous 
Le OR CY Si tuedeaaecedsondwacussuieceds 
rg ia anuaciev naesaauseumeaceeeates ! 4 e 7 


1 


do 


to BS CO CO On 0 F D9 

Hr 0 09 CO! D9 
f41 3 

) 639 ~~ Oo)? © OD 


Pumbers and pipemen Siosenecawues 
Wiremen and battery charger... 
GECASETS sisdesinsceses epiaveeauuoewer 
Cagers and DOTIOM MEN .cecececeee | 
Mechanical repairmen ...c..ceceee 
Oupervision, foremen and 
fireboSses ....06. dataiensnaeimakeeaes 8 E42 15 7 
Total other underground em- | a | Coo 
DIOY COS. COd] vices veuererteousis 18 65 1143 


Total underground employees |252 | 233 |488 321 31 oo] 


—) 


Onto 3 
Gib nw 4 
O) CO «Nn OF pS 
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Classification Total 
Surface: 

POIStINS CNSINCerS” sein sisnciencdue sea oien sbsaiosed seawoeawkaw ee sans 
WO DSCAC CT S wtwiacns tuemanal sim icew sis occu enete's Saigeaintvenseemsaunes ehae 
EDOIOTIIC wiswsgue sececwduescageswes cwseew ons cemunecscsmsousmesenuenesas 
GENEL TACT ecseus caseneeeecrccwewsdwtews eeson neue ees seeeew wed weeds 
Cleanine plant: 16 Nedussesacesaseeiaxivsecsasedees errr Panewaseeernt 
Repairmen: Lamps, electrical, mechanical ......c...ccceee 
CVCRICA lesus doses ledcacead eel wsnwseneteeyseteeesciecsesseasaeeescqes esas 
ENE INCCT S we suncaceaasa cin viaseccwieiwetsatauae seats eu cataenveneseoanss 
DUDELVISION sivsisesessieess KULeL Sh ehese dee bacweseansaeetoewueuese ees 
Total surface EMplOyeeS cecccesece peaveeass esa easamenenteaeees 
Total employees ....... a aidedielisedie bauserasemmne vane eseuens re 


summary 


PePCentace: Of MINE MECC NANI Fede eutaceresiecrsetneidonsscantecceiniedieunead 100 
Average daily preduction, raw coal, tons ....csccccsscscccceeces bu uawae «. 3,300 
LOading Maenines, loedine COa | -siccnccosaricecsaveeussesoeseeens so eeeeeedes 13 
Loacing-machine shifts per day..... Spee seweueiaancaia poenuewuesanaeet eens 26 
Averace number of men per unit per shift...... uadedudaa eee eweed esses LeetS 
Man-shifts per day on mechanized units, coal....... errr rere ss OC 
Average production per day per man on mechanized units, tons... 9.2 
MOC CrOlOV CGS; UNASTCrOUNG cnt. <cdnonunarvewesdsae ears tous teraboosseeeaeess . wor 
Average production per man per cay, underrround, tonS.........e.e0. 5 
Total employees, underground and surface......... eeepeaeees ead suees ww. 646 
Average production per day per man employed, tons oie Deudsnsenganias 5) 


Niine 36 


The description that follows applies to two mines, designated A and B. 
The physical conditions and methcd of mining ere similar, but operating equip- 
ment varies. Both mines work two shifts daily. Mine A produces 2,500 tons 
daily and mine RB, 2,100 tons daiiy. /11 of the coal is loaded mechanically from 
pillars in retreat mining. At mine A, five track-mounted and one crawler- 

mounted loading machines are used, and at mine B three track-mounted 

machines are supplemented by one crawler- mounted loading machine. All 
loading machines are the nermissible type. The coal bed averages 108 inches 
in thickness and is overlein by 12 to 24 inches of shale, locally termed ““draw 
slate.’’ The material above the draw slate, comprising alternate layers of 
Shale and coal, is 12 feet thick. This material is fragile and must be supvorted 
by timbering where openings exceed 10 feet in. width. The bottom is fire clay. 
The bed, which has an average cover of 200 feet, is horizontal but has local 
dips as great as 13 percent. 
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Mining Method 


Mine A is opened by two shafts and a drift. One shaft serves for coal 
hoisting and air intake; the other shaft is partitione<. by an incombustible 
curtain wall. The intake-air side serves for hoisting men and supplies, and 
the other side is used for return air to the fan. The drift opening, used for 
hauling from an isolated portion of the property not connected to the main body 
of coal, is an intake airway. The shafts at mine B are similarly arranged as 
at mine A. With few exceptions, openings are driven 12 to 14 feet wide on 100- 
foot centers. Room crosscuts and entries usually are driven on an angle of 
about 63°, which results in diamond-shaped blocks, as shown in figure 2,A. 


The properties are developed by driving multiple entries to the bounda- 
ries, where retreat operations are started. Rooms and crosscuts are developed 
a short distance in advance of the retreating rib line as needed. The blocks 
are mined by splitting through the center and mining the half blocks in sequence 
(as shown.in fig. 2,B) or by long slices or ‘‘cut-overs’’ on the inby sides of 
the block (as shown in fig. 2,C). The choice of method depends on the roof 
conditions in the block. Where the pillar is heavily loaded and the roof is 
highly stressed, the first-mentioned method is employed. Where the roof is 
less-stressed, the latter method is followed. Careful attention is given to the 
sequence of extraction of blocks to make certain that the points of the blocks 
projecting into the gob area fall on a straight line. 


The coal is cut by means of track-mounted arcwall mining machines, 
which make three cuts in each place - one shear, one top cut, and one bottom 
cut. The top cut is made approximately 12 inches below the draw slate, and 
the bottom cut usually is made about 8 feet below the top cut. The quality of 
the coal left in the top and bottom is inferior. Where the draw slate cannot 
be protected by coal, it is usually taken down immediately following the loading 
cycle. | 


The cycle of mining is as follows: (1) Timber, (2) lay track, (8) cut, 
(4) drill, (5) shoot, and (6) load. 


The unit crew that performs this work is classified as follows: 
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Mine A Niine B 
1 foreman 1 foreman 
2 loading-rnachine men 2 loading-machine men 
4 transportation men (2 locomotives) 2 transportation men 
2 mining-macnine men 2 mining-machine men 
4 trackmen 4 trackmen 
2 timbermen 4 timbermen 
1 driller | 1 driller 
1 shot firer 1 shot firer 
_2 clean-up men _2 clean-up men 
19 19 


The clean-uv men follow the loacdine machine and load by hand, on ton- 
nege rate, coal left or spilied by the loading machine. , 


The coal is loaded directiy into mine cars by the loading machines. At 
mine A two locomotives are used to serve each loading machine, at mine B 
only one locomotive is used with each loading machine. 

The working places are carefully timbered with three-piece sets. Ap- 
proximately 10 tons of coal is mined per prop used and about 28 tons per 
crossbar. 

Both mines are rated as gassy, and permissible equipment is used in the 
working places. The mines are ventilated thourch numerous splits by exhaust- 
ing fans. 

Loading operations are summarized as follows: 


vine A tine RB 


Average number of cars loaded per unit per shift 94 S2 
Mine-car capacity (as loaded), tons ......ssssecceeees 3.2 B15 


Percent of time 


Taare was ca sicieb asseue ede eaece sini sane aiceusermemones: 33.21 31.78 


SOUT TINe ies vereveeeaseesectwe seis Pepauisedaeasomsatnaesdse 3.42 4.63 

Delays: aacnseouscoiesasten son teenes basnceawewaesseeeeeeeniers 20.07 28.060 

CA CHANGES 26 s5 oss auaiaceuacuaiaeaneteedadeieseessuumeeseners 20200 20-10 

HACE CNANGS i.ccce.cetecunsews ames naasedpades ce cometonseawes 17.20 11.89 
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oummary 

Mine A Mine E 
Percentage of Mine MCCHANIZEO ..6ccvessacsesscsecceserersessesesswessaes 100 100 
Averate daily Production, (ONS scsscseciassstsadowseteddewsoncvewisiacwss 3,500 2,100 
TOGUING Wet 1Ne So: Seatscnene cea suawesur veasceduuepineuasionds joebewwateeses 6 4 
Loading =machine-Siiits per day sisss sessasendsseseawecscadecdutcewasenes 12 8 
Average number of men per unit per Shift .....-ccccccccccvecescceves 19 19 
Man-shifts per day On MECHANIZEA UNITS ..ccececccccccesecccccccccecer 228 152 
Average production per dav per man on mechanized units, tons 15.4 13.8 
Total employees Underground. ...ccccccccccccccceccccececcsccsscnveves core §=6 1B 194 
Average production per day per man, underground, tons 11.0 10.8 
Total underground and surface employees 366 oa9: 
Average production per day ver man employed, tons 9.5 92 


Mire 37 


The coal bed, which outcrops on the side of valleys, ranges in thickness 
from 60 to 84 inches and contains one or two partings varying in thickness. 
When the mine was visited, mining was being done in sections where only one 
parting occurred and the ccal bed averazed 6 feet in thickness. The stratum 
immediately above the bed is sandy shaie, 2 to 72 inches thick, containing lenses 
and stringers of coal. Above this material is a sandstone stratum. In parts 
of the mine the sandy shale is absent, and the sandstone forms the immediate 
roof. The bottom is sandy shale. 


The daily output averages 1,820 tons from three working sections of the 
mine. Approximately two-thirds of the tonnage is from pillars, and one-third 
is obtained from advance work. The estimated recovery on present work is 
C2 percent. 


The room-and-pillar system of mining is used. The workings are con- 
fined to areas bounded by the irregular outcrop of the bed. Entries are driven 
12 feet wide on 30-foot centers, and rooms are turned on 72-foot centers at 
an angle of 45°. Rooms are driven 15 feet to 18 feet wide. The first crosscut 
in rooms is usually turned at 70 feet, and additional crosscuts are turned on 
vit centers. All crosscuts are turned at 45° from the rooms. (See fig. 
3A. 


All working places are timbered with rows of timbers set on 4-foot 
centers. Where the roof is fragile, 4-inch by 12-inch by 12-foot crossbars 
are used. In extracting pillars, the size of the crossbar is increased to 8 
inches by 8 inches by 18 feet. Additional safety posts are used as required. 
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Timbers are recovered witn a truck-mounted electric hoist and steel rope by 
acrew of men. The amount of timber used varies, but approximately 8.43 
tons and 39 tons of coal are produced ver prop and crossbar, respectively. 


Tne coal is cut ina hard shale parting ranging from 4 to 8 inches in 
thickness. This parting occurs approzimately 3 feet above the bottom of the 
bed. The lower bench of the bed usually is sheared in line with the left rail 
of the track. Cutting is done with track-mounted machines equipned with bars 
ranging in length from 7-1/2 to 11-1/2 feet. The average depth of the cut is 
7 feet. Throw-away cutter bits are used. An average of two sets of bits are 
used per machine shift. 


The face is drilled with a post-mounted, electric, 3-inch auger drill 
equipped with a “‘mole’’ foot bit. Usually four hcles are drilled in the bottom 
bench, one of them between the shear and the rib; two holes are drilled in the 
upper bench, one at each rib. The cuttings are loaded by hand into mine cars, 
and the bottom and kerf are swept to prevent impurities being loaded with the 
broken coal. The coal is broken with Cardox, the lower holes being shot first. 
After the coal in this part of the bed is loaded, the upper section is broken and 
loaded. 


The coal is loaded into 2.7-ton-capacity, steel, end-dump cars by track- 
mounted, mobile loading machines. Each loading machine is serviced by a 
6-ton cable-reel locomotive, which transports five cars per trip. One car is 
loaded ata time. Switcnes and track are leid in each crosscut, and cars are 
changed at the nearest crosscut. This practice limits the one-way car change 
to approximately 90 feet. Trips of cars are brought to the working section Ly 
a main-line locomotive, and coal is stored at the sidetrack nearest the working 
section. 


When the mine was visited, the three loading machines were cperating 
seven machine-shifts in 24 hours. The schedule of operation is shown grarhi- 


cally in figure 4, and table 1 is a detail of the number of men performing the 
operations shown in figure 4. 
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Unit numbers 1, 4 and 7 use same loading machine 


Unit numbers 3 and 6 use same loading machine 
Unit numbers 2 and 5 use same loading machine 
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Figure 4.— Working schedule at mine 37. 
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TABLE 1. - Summary of figure 4 (24-hour period 


\ Wuraber of men 


| 'Trans-! Track | Foreman 
Load- |porta- and Bug- |Drill- | and shot | Cut- 
Time Unit | ing ! tion | timberj duster | ing firer _| ing 
7:00 a.m. | 1 2 2 | 1 
2 2 2 | 1 
3 2 2 | 1 
| 
8:00 a.m. | 1 4 ! 
2 4 
} 4 
9:00 a.m. | 1 : | 2/3 
4 | 2/3 
7 2/3 
12:00 noon} 4 5 
7 4 
1:00 p.m.| 1 | 2/3 
4 
3 
6 
7 


5 
6 
D 


see footnote pv. 14. 
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TABLE 1. - Summary of figure 4 (24-hour period) Cont’d. 


Number of men 


| ; 
_|Trans-| Track perenne 
Load- | porta-| and Bug- |Drill- |and shot ag 
Time Unit | ing tion | timber |duster ina fire : 


9:00 p.m. | 7 | 
11:00pm.{7 | 2 | 2 1 
12:30 a.m. | 7 | | < : 
| 
1:00 a.m. | 2 
3 
4:00 a.m.} 2 | 6 
3 ! 6 
5:00 a.m. | y) 
2 


7 12 
Note: Units 3 and € use same loading machine, units 2 and 5 use same 
loading machine, and units 1, 4, and 7 use same loading machine. 


to bo 


oe) Do 


An average unit crew comprises the following: 


1 foreman and shot firer 

1 loading-machine operator 
1 loading-machine helper 
1 ~~ eutting-machine man 

1 cutting-machine helper 

a driller 

1 driller’s helper 

1 trackman and timberman 
8  trackman’s and timberman’s helpers 
1 motorman 

1 brakeman 

3 to 5 bug dusters 
16 to 18 


The output of each loading machine per shift averages 189 tons of coal 
as well as 10 cars of rock from roof falls and gob. The cutting for the seven 
loading-machine shifts is done in six cutting-machine shifts. 
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Pillar Extraction 


' The usual plan of operation is to develop rooms off one of a pair of 

_ entries on the advance and to extract pillars as soon as the rooms have been 
driven to a predetermined limit. The pillars from the face outby to the first 
crosscut are extracted, leaving the outby room pillar to be extracted together 
with the entry chain pillar on the retreat from the area. After the coal has 
been mined from the one entry on the advance, the villars from the area off 
the other eaay of the pair are extracted on the ‘retreat. 


- The coal is mined from pillars by a modification of the open-end method, 
_in which a small, triangular stump is left on the gob side during the first three 
cuts when starting across the pillar. (See fig. 3,B.) This is usually removed 
by hand mining. Breaker rows of timber are set parallel to the track, and 
crossbars are erected on 4-foot centers across the w orkxing place. (See 

fig. 3,B.) Pillars are extracted in sequence to maintain a straight rib line. 


At this mine recovery by mechanical means has been greater than by 
hand loading. During hand-loadine operations pillars were extracted by the 
fender-and-pocket method, and the fenders left between the pocket and gob 
usually were lost. The rapidity with which the cuts are now made across 
pillars permits maximum extraction before the weicht of the overburden acts 
upon the immediate roof. Recovery of timber is also made possible, and 
falls along the rib line are accomplished, thus name vane the load on the unmined 
pillars. 


Ventilation of the mine is sectionalized, and the air is exhausted by three 
6-foot, propeller-type fans situated at openings on the outcrop of the bed. The 
main haulageway.and numerous outcrop openings form the intakes. 


Track in working places is constructed with 30-pound rails on steel ties. 
The main-line track is constructed with 60-pound rails on wooden ties. The 
distance of the haul from face to tipple averages 2-1/2 miles. The cars are 
dumped at a cross-over dump, and the coal is lowered to the ones by a flight 
conveyor. ae 


Electric power is ssid and is converted from alternating current to 
250-volt direct current for mine use by two 150-kilowatt rotary converters. 
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Classification of employees (24-hour period) 


| First Third |Total 
Classification shift | shift shif 
Underground: | . 
LOading <Machine: MeN wiissidaesedsterssqsaeseess 6 
Gather ime 1OCOMOIV 6 snsaety sveseiianes va tiawesouees 6 
MOrPeman and ShOt 1Ire? \sascicisasiaaeaetiessoceene 3 
Trackmen and timberMen cescccceccccsesesecences 12 
Cutting =MaChine MEN: scsciesconseceneGuresieweuavess 12 
BUPSAUSLENS: cccasicusoteress weecasendees esteemed 9 
IDV LIEPS aicidecsegeessi ahead euesamevwusventaiwevsseis 2 
Total men on mechanized units ..........ceee0e 126 
Other undergrcund employees: 
WaIn=lINe: MOLOTMEN: swecsieoatceneriseccaonsssueaess 2 
Main-line Drakernen .....cccsccccccccccsecccscsceccs a 
Trackmen and helpers ......... oauee ce eceade ate 3 
DIALSMOC acess hatewsecidediomtoravouswed eviansenessess 6 
EEA DOC T ivosetocaraadshecver Moueuuareuedeerceseevecewees 1 
VIALS IN OT wecutcesusecrieayamecwesuouniedeweemeoarense comes 1 
DPA ULIGC MIAN: setacudeeassinisaoed bn twaudieacecmonsoeeead i! 
Pee sears ees Ganwasa tanto aekvenceidasscncsenstonteees 1 
‘IMDS DULICT Sw entrdserwsthastessavcesteeteesetenens ye 
Total other underground employees .......666 34 
Total underground employees ......ce.eeeee as 2 ee ae 160 
surface employees: 
COaIGUMI ETS Sasccdesaxkteueidnccusesesiesweraw essed a a 
Car Groen: ceiteawcouseeucsscens eve vimeesoursrous 2 a 
Slate dumpers and larrymen ..... errr re 2 2 
LAM PIIEM siiveisnuceneiiesases as cceveiuinsledawedeestvene aes if 1 
Car Pepairiman and Nel per saaciecgacvieedeseiiate a ~ 
(SAICT ANS CHANIC ccsecencaccoueuvesteeesvaveosecotienuss 1 = 
WICCHENICS elcaceaecinwessenneseachos vdewees mac oeee neon 2 a 
CArGOx PODOTier scien visese vues esenseesueesewaverees 1 - 
“ DUDCLYVISION sivissseurcows jiabaascesesses Nastia mabwias 1 1 
AUD LS TIC I aciaioiersvas ere gue aca comeis's cia’ aus gino cece wa weauins 6 6 
IDOLE TOLCMian:. Geosesctbsecesnyescherosatesavorteess 1 - 
TVOtal Suriace Cmployees a sce vesdscnvedacceceecas a1 16 37 
_Total employees, underground and surface. | 197 
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pummary 

Per Centace Of MINE 16 CNA NIZEd acd secemuein severe setesetate cacti eduseerusceewnes 100 
Averace daily production of Taw Coal,“ TONS ssiwcsiswisee seeds peas eedeceaads 1,320 
TEO20iNe MOCMINES saicicteseduawacnabeaeads eee teeesasaw eran aimeeedeas nesta 3 
Loading-machine shifts per day .........c.ccccceccceenes aa beeuteg eitetiases v4 
Man-shifts per day on mechaniZed units .........ccececccccccccccccccccsesees 126 
Average number of men per unit per SNift ......... csc ecccesccscesceveeens 18 
Average production per man per day on mechanized units, tons...... 10.5 
THOtaIzemplOVeeS UNAer ZY OUNG <ecericerdvasdccusbbusssvietaesnlasdadesnweianseaues 160 
Average production per man per day underground, tons .......ccseeeeee 8.2 
Total employees, surface and underground ...........ccccccscsvcccccenceces 197 
Average production. per man per day; CONS sdeaisasisiwewassanmericsnoeeds 6.7 


Mine £3 


Daily production of the mine averages 4,719 tons, of which 76 percent 
(3,604 tons) is loaded mechanically by crawler-mounted loading machines. 


The mine is in a mountainous region; and the coal bed, which averages 
04 inches in thickness, outcrops approximately 550 feet above the valley. The 
Strata overlying and beneath the bed are hard, sandy shales. 


The main opening is a drift, and the mine is developed from main and 
submain entries that comprise two sets of three headings each. The headings 
are driven 18 feet wide on 60-foot centers, and each set is separated by an 
80-foot pillar. Crossovers are driven through the pillar every 200 to 300 feet. 
Room entries, which are turned off the main entries, comprise five headings 
driven 18 feet wide on 60-foot centers. These entries are driven to the out- 
crop or a predetermined limit before rooms are developed. Extraction is on 
the retreat, and rooms are turned at 90° from one side of the room entries 
on 60-foot centers and driven 20 feet wide and 300 feet deep to the adjoining 
set of room entries or to the outcrop of the bed, where the workings are adjacent 
to the outcrop. Crosscuts between rcoms are turned at 60°. A 300-foot barrier 
pillar is left to protect the main entries. (See fig. 5,A.) 


Pillars are extracted by the open-end method, and the sequence in which 
they are mined is shown in figure 5,A. A detail of the method of extracting a 
pillar is shown in figure 5,B. Areas 1 and 2 of the pillar are mined from the 
room and areas 3 and 4 from the crosscut. The estimated recovery is 95 
percent of the area of the bed. 


All working places are timbered with posts set on 4- to 5-foot centers, 
@ row on each side of the track. Caps 3 by 8 by 24 inches are used on each 


39856 me a ae 


CO) 


Google 


ILC. 7223 


post. An average of one prop is used for 6.29 tons of coal produced. In some 
places where the roof is fragile it is necessary to use 4-inch by 8-inch by _ 
14-foot crossbars for Suppo rt. An average. of 47.19 tons is produced per 
ercssbar. 


When the mine was visited, 9 loading-machine crews were working on 
retreat mining and 4 crews were’ on development, a total of 13 machine crews. 
The 13 machines were operated on both the first and second shifts, and 2 of 
them were operated on the third shift. An average machine crew is as follows: 


assistant foreman 
loading-machine operator 
lcading-machine helper 
cutting-machine man 
scraper man 

driller 

shot firer 

motorman 

brakeman 

trackmean 

trackman’s helper 
timberman 
timberman’s helper 


t— 
2c (a area og ar rere ere era 


The faces are cut in the coal near the bottom of the bed by track-mounted 
cutting machines. The cutter bars of these machines are equipped with water 
sprays, which are supplied with water from a track-mounted tank that accom- 
panies each cutting machine. These tanks are equipped with an electric pump, 
which forces the water to the cutter bar. ‘Nine cutting machines cut the work- 
ing places for 13 loading machines. The depth of the cut averages 7-1/2 feet, 
and the face is prepared for blasting by drilling three holes with a portable 
electric drill. Two holes are placed approximate ly 8 inches from each rib 
and one in the center. The two rib holes are collared 18 inches from the roof, 
and the center hole is drilled 12 inches from the bottom. The holes are 
charged with permissible explosive and are fired electrically. An average of 
9.44 tons of coal is produced per pound of explosive. 


The coal is loaded into 4-ton solid-end cars by 1-1/2-tons-per-minute- 
capacity loading machines. Each loading machine is serviced by a cable- 
reel locomotive. One car is loaded at a time, and these are switched at the 
room necks or crossover if the working place is an entry. Five or six cars 
are loaded per cut, and an average of 128.71 tons is loaded per machine shift. 
Three relay locomotives serve the working section from the main-line side- 
tracks. 
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One hundred pounds of rock dust is applied by hand to the roof, ribs, 
and floor of the working place efter each cut of coal has been leaded. In 
aadition, a power-driven machine is used an averege of nine shifts per week 
to apply rock dust throughcut the mine werkings. 


The mine is ventilated by a 7-foot propeller-tyne fan and one 5-foot 
ds-type fan. Both fans are operated exhausting, and the intakes are the 
haulageways and mine ovenings to the outcrop. | 


The coal is transported by five trolley locomotives from the main-line 
sidetracks in the mine to the dumping station on the outside, where the cars 
are dumped singly, without uncoupling, in a rotary dump. The coal passes to 
a rope-and-button conveyor, which lowers the coal to 2. belt conveyor at the 
preparation plant in the valley. 


Power for the operation is purchased, and the alternating current is 
converted to 275-volt direct current for underground use by three 200-kw. 
rotary converters. 


Classification of employees (24-hour period) 


First ,;Second | Third | Total 


Classification | sits shift | shift shift 
Underground: | 
Loading-machine Operator ...cccccccccseccccscce | jes 13 2 
Loading-machine helpers .......ccccececececcces 1 138 ! #13) 2 
Cutting-machine OPCrators ......cccceccscceseees | 9 | 9 a 
Cutting-machine helpers ....csscecccorseeceeeees Il g | 9 1 | 
See Ses senate ae etet teenage saaiae daateneeae: P43. ) aa sf 24 
TAPAD EY QCM sss tsiseataaassamveanntearsadoeincectienic aes: 13 | Z 
Timberman’s helpers ......cccceccsosscceess ee ! 418 13 2 
DUT US ccabdessiegsstcoacnsiiaverthanslnndsaasies ree | 13 13 a 
AOL TINTS icaacesu chivas tame metecsavenncaGusuaossen | 13 13 2 
TEAC INCH. sbccietw vid ioeaeseetsenaneoarsuoesdocaneceus 13 2 
ELACKMen NCIDEY S csscssesentetedenieucescsssseasins | 18 a 
Motormen ..... euaseeeareuweess peeuiuetees Vacesekeue 13 7 
BVAKEM en saciccericietendecccsicssuenssecnaé adenie: ys 
FORCE MSN cs weseosnesassenddee costecue measur eceeoae 2 
errr 6 
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First | Second | Third 
Classification shift shift | shift | Total 
Other eee ound employees: : | 

D MAin=line LOCOMOTIVES .cccececevcccevere icwepeneas 
So Melay JOCOMOV GS ssc ssvinseeaitanccess ee ere 
TIMDErMEN, wessesesiccs Mrctet sds Sai viadiecionelate peaerenindiivonias 
"EPACIINCN aesceseases seas dpaiiulceenaewateuwetesesxeseies 
BratticeMen eeececece Scareaicees Seeseies je Seatansoweveds 
SUPPLY MEN cecccsecoeece asauuncetupseetisosnons acesuees 
POWGEL MEN voccceccccccccvccccccas icinma wees ceeuuiaeiae 


PUT POV S-a0scesiciswsseeseestesadevooesener dd anicierses seceews 
DISDALCHN CS asasvewteidsidscemececesseroenseewes ese tease 
ROCK Gusters Assess ere <eanieneeas saceehveus dare 
Total other underground EMPlOVYEeS ..ccccscseeeee 
Total other underground employees charge- 
able to mechanized production ...ccccccccccevcees 
Total employees underground chargeable to 
THCCHANIZEd DrOAUCION evessusvecediwesnassaassesee 


surface emplovees: 

Jb ibbashelenacer rer rrr ee rer re rr Tre rere mere eee error a 
Sand-ArViCr cescccescsees- ewieGgenessces Pa aeewaiee Gras yacevare ates ge 
General labor see teecereceerccceverereccccsccarccesccecees 
Slate-AUMPeL ccecsessccvesccvececes ndaeansinnd tees aes 
ESTADO OU SCIMETE sacsscdesese hes egencapeewesedeatensecneds 

Outside tram operators (head Bone to valley).. 
Genera | TOCOMeN, ses ceiesen cedex seven esses ess cestenseus 
Lipple: | ne 
WA SHOLY <avivsedsiotisiew su wconesosiedas beers oneess acaemcesns 
PICKCES: sas swsigsaas’s bc ew biseueeaecseaesoasecercenec teens 
Car droppers eve esaserenevcsrcescesscevese Wiyewines ew ewe 
Operator ....es. eae sulugdas esac eenee shwetenuwdec 
Eagtcnccneserrrer rere Tee ubseatsedeueeemiestimeineswseees 
WECATICS -sinex comes etiedanaansesocnsnaceuew er eeses nen | 
CleanUp Men: iccitseveveeieoess Pereee idee sidieacdeees 
POS Ci acid eapedantaniates deka seeeceneuaceuecis omnes: 
Total surface EMPlOVeS .-ccceececcccceverestenees 


Total surface employees chargeable to mecha ae 
MISSA PLOGUCHON cs sese viuiectcesuewweciaterewacede 


Total employees, underground and surface, | foe ed 
chargeable to mechenized production ....... 468 


8986 OO = 


2 
2 
4 
3 
3 
1 
2 
l 


Mm OMe bbe 


Ha Fh bt 02 E+ et eS Op 


Google 


EE A 


0 a A 
A 


SS a a a a 
a a 


ie Th se 


é 


ae a 


Aemadeiney 


PRE REARS SOR SIE 


Digitized by Coc gle 


LC. 7223 


summary 

MecheamiZation- OF Mines DerCent. sascussysacunsietacwwneetewwseuedecusgeeseses 76 
Average daily production from mec renizes MANES 92 raw coal, tons... 8,604 
EOaGd INS MA ChMINGS) saccechiasaes acbeatoveuseiiatiiansea ea ete ea eee ventures es 13 
Loading-machine shifts per day.......ce.e0.. og eieaonese adden iaeclomdeebaas 23 
Man-shitts per day on mechanized unitS .....ccccsccsececccecccoees sareiee 374 
Average number of men per unit per Shift ..........seeeee. situgeeeeeeees 13.35 
Average production per unit per Shift, tonS .......ccoccscccsersvoveceeees 128.71 
Average production per man per day on mechanized units, tons.... 9.64 


Total employees underground chargeable to mechanized production 4382 
Average production per man per day on mechanized production, , 


EO WG tule’ Scale vacvs esterase wis vista citaw ancmes esas ae aes ese ein nee seranmemameenusesmeenenes —~B.84 
Total employees underground and on surface chargeable to me- 
CNAMI FEO PrOGUCEIO Ml scivaeswiasinnssuies scuaerateteedeeed ties neaesinses caeecaves 468 
Average production per man per day on mechanized production, » | 
LOS dpciweese cat duealeucacasauweaceneseas osanenasanenenceessawees eecw oneets sesuanens 7.70 
Mine 39 


The mines described here are designated A and B and produce 4,200 tons 
and 950 tons daily, respectively. The mines are subjacent and are inter- 
connected by shafts to the surface; the coal is prepared for the market ata 
common cleaning plant on the surface. The average cover over mine A is 
665 feet and over mine B 265 feet. The interval between beds is 400 feet. 


The coal bed in mine A ranges in thickness from 60 to 160 inches and 
averages about 108 inches. The stratum below the bed is hard shale and that 
above it sandy shale. The coal bed in mine B is more uniform in thickness, 
ranging from 44 to 46 inches and is overlain by a hard carboniferous shale; 
the bottom is shale. 


Mining Method 


The room-and-pillar system of mining is used in both mines, and pillars 
are extracted. The method of mining and the system of development are 
virtaally the same in both mines. Extraction in mine B is unaffected by ope- 
rations in mine A, as the working portions of mine B are over unmined coal of 
mine A. 


The mine is developed by driving multiple main entries from the shaft 
bottoms in sets of five to seven headings, with crosscuts driven at an angle, 
both right and left from the center on main haulage entry. (See fig. 6.) 
secondary main entries are also driven in sets of five to seven and the spacing 
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of sets is on about 2,000-foot centers. Room entries, in sets of three headings, © 
are driven to the right or leit from the secondary, depending on conditions, on 
about 400-foot centers. All entries are driven 16 feet wide on 60-foot centers. 
Barrier pillars left to protect main and secondary entries range from 200 to 
200 fect in width and are extracted on retreat, as are room pillars. 


When room entries have been develored their full distance rooms are 
turned from one side, and extraction of pillars is from the inby end of the 
entries. The first two rooms are developed on 64-foot centers and are con- 
nected by the normal number of crosscuts. A second pair of rooms is deve- 
loped 100 feet outby the second room, leaving a solid biock of coal between 
pairs of rooms. (See fig. 6.) This block is split by crosscuts on 60-foot 
centers in regular succession from the inby end as the rib line approaches. 
The blocks made by splitting and the room pillars are extracted in regular 
order by driving open-ended places, 1€ to 20 fect wide, across the inby end 
of the block as shown in the detail of pillar A, figure 6. Frequently a thin 
pillar or shell of coal is left to prevent broken sob material from entering the 
working pleces. At the time mine A was visited, two loading machines were 
on pillar lines and four on development. At mine B two loading machines were 
in operation, both on pillars. 


All working places are timbered with three-piece sets on 4- to 6-foot 
centers, or closer if necessery. Double rows of breaker posts are set at 
openings or ends of the blocks. 


The coal is cut in the bottom of the bed by track-mounted mining machines 
equipped with a 9-foot cutter bar. The cutting crew and machine are used to 
assist in setting timbers in high places. The crossbar is placed on the end oi 
the cutter bar raised into position against the roof, and held there by the bar 
until the supperting posts can be Set. 


The coal is blasted by Cardox, six holes being used in high coal (7 feet 
or more) and five holes in low coal. The holes are drilled by a regular driller 
using an electric, auger-type, post-mounted drill. The shots are fired by a 
shot firer. 


‘The coal is loaded cy track-mounted loading machines into mine cars. 
At mine A the average production per shift per machine is 850 tons and at 
mine B 190 tons. The capacity of the cars at mine A averaged 3.9 tons of 
raw coal and et mine B 2.4 tons. 


A loading-machine section normally has six to nine working places either 
on development or on pillars. Each loading machine is served by two cable- 
reel gathering locomotives alternating in trips to the loading-machine. A trip 
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comprised five cars. Main-line trolley locomotives transport the cars to side- 
tracks adjacent to the working sections. 


The mines are interconnected and are ventilated by two fans: The coal- 
hoisting shafts serve as intake airways, and haulage ways are on intaking air 
circuits. 


Classification of employees 
An average section crew is as follows: 


loading-machine operator 
loading-machine operator’s helper 
mining-machine overator | 
miring-machine operator’s helper 
driller | | 

shot firer 

‘locomotive operators 

brakemen _ 

clean-up men 

timbermen 

trackmen 

bratticeman 

section foreman 


¢ 


_ 
1 GOCE Cr Or Cita ee eer are 


The following labor is employed in 24 hours: 


First | Second 
shift shift shift | Total 


Underground mine A: : 
216 


Mechanical 10ading Units <sicissseaccspatenciescbeasinn 108 
Other: ; ; i deb eds 
“Main-line locomotive Soe one errr ree 3 3 6 
Main-line Poe en errors sev Guaebieas's Beoesdoues us 3 » O 6 
DUDDLY WMC: seessseess tictavessdiaosseosnes ee ere - 3 3 
TLrACKMEeEN .ceccvcces Sceuweecaus desicessen: rere errr 3 3 6 
PUI DOYS aivievnntocvaotvets Se orere Ma eeeiawede icisiiiseees P 2 yA 5 
NVITCINCH savcsebavewsasessecaceesencseweees iwc awewecouuels - 4 4 
Genera LADO. ae cssueseudwesceteustasicevernens PT ree 7 D a2 
Wa aleisinsvouerrerorrrr rr ere rrr rr re rr rrr oie give wate TTT ITE 3 ? 5 
FPOVEMCN  cccvsrscccccecvccveccccvcsccvccccvccecs euareeince wis 8 1 4 
MachineMeny oecesscccccssecs ibe eee eewes bvietae weluee ste > ~ > 
RepalirMen: escscsceees Peer e rere rr errr Sasi vsicekoses ene as a 18 18 
GLCASCLSccccccvscsevcccces be ccecccccacccccces sececccccvere Q S & 
| | 42 1152 | 10 | 30 
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First 'Second Third 
| shift ! Total 


shit shift 
Underground mine B: MERE NG. wt ee e 3 
Mechanical pe Bae Cbaaeeetees seloteusetdeces ess | 34 34 
Otner? | se 
BrattClcmen:..eccccccccscoccces pe wueleee Gee neues se woeres | 
Pumpers OPP eeeerereere rere ere rer ree ee rrererrrr rrr eee | 
Mein-line locomotiv2 ope puwheascucaesenes | 
Main-line trackMen s.scisscssceccse ho cu iane gitiees cases 
supply ITNIED) cccsccseservsverccevccsccccccvacsccscccvesveces 
WTC Oe ais as cae SAG hoa ee Se a ees 


(ero Mt WF 1 


Foremen COCA ROCHE SEH EH HETERO OEE EOF OOO OOS (Sev ereoecccorcccs 
Firebosses POOH OCC H OCC OO REEE OE SEL EEL EDS OBL O® eseccerseseve 
Total employees undeareround .....cccccccocscecece 4 


SJtrPrewnt NNR 


surface, both mines: 
POISE Cn INGOs sino eases eaetinidee es iaectorsess 
pe hal oval) anmey ee re err ere are renee ae ener see moa on 
NACHINGSNOD MEM svecedinrisetedsiieteseteteiveucs coors 1 
Blacksmiths and car-repairMen .i......seeeeeseees 
Machinists: and: WelQersS: jictiecsctsticeetcobes oe 
PVSCTYICION S see teuceee st banesceideseeeteadatnchinteeext 


COfen F424 en Ctr CE OH CY 
+ 
me «+ OWOH KL 


CO 


©) 


summary 


Mine A Mine B 


Mechanization of mine, percent ..c.cccsecsseseceeeees 100 100 
Average daily production, mechanized units, tens 4,200 950 
MeChanIiZed. UNIS acscinedscackatsewereressd eee wassuuseers oO ys 
Mechanized unit shifts per day .....cescccees eesnes , 12 O 
Averege number of men per unit ver shitt........ 18 a7 
Man shiits per day on mechanized units...... eaiiae 216 85 
Averege production per man per dey cn meche- | 

TEZCO ES; TONS wewctccereos esiucecaeseasetaweeemateseoes 19.4 ate Pp 
Dota lemployees UNGSreround scrsnsieiosenvscrewe O02 ie 
Average production per man per day underground, . 

ROMs “etassiteed auecent cscs eeees eee scemnmenaeucls, pane soeeeeueee 13.8 8.2 
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Mine A Mine B Composite 


1 
Total employees, surface and iudenenoune 366.8 a 498 
Average production per day per man employed, 
LOS Macasvievasvacsnngescuusevesemienewese shies semoabastuare 11.4 7.2 10:3 


1/ Surface employees on ratio to tonnage produced. 
Mine 40 


The coal beds in this mine occur in a Series of anticlines and synclines, 
and the dip of the beds ranges from 0° to 24°. The maximuin cover is 1,400 
feet. The main opening is a slope driven in the upper bed for 5,000 feet, where 
the basin of the syncline is reached. The slove is then continued 400 feet 
through rock to the lower bed. The grade of the slove ranges from 6° to 17°. 
An auxiliary slope is driven along tlie axis of the syncline in the lower bed on 
a 5° dip for approximately 5,300 feet. 


Operations are in two beds of coal approximately 240 feet apart. The 
upper bed averages 20 feet in thickness, but only the lower 5 feet of the bed is 
mined, as the upper 15 feet is stratified with ‘‘bony’’ and other impurities. 
The impure section of the bed is left for roof. 


The lower bed, which averages 54 inches in thickness, contains a clay 
parting 5 inches thick 18 inches above the bottom of the bed. The lower section 
of the bed is free from impurities, but the upper part contains scattered lenses 
of pyrite. The bed contains cleavage planes that bear approximately 45° to the 
strike of the bed. The stratum above this bed ranges from hard, sandy shale 
to black shale having little strength. The bottom is hard, sandy shale. 


The mine is 100 percent mechanized, and the average daily production of 
raw coal is 1,505 tons. Approximately 30 percent of the output is from workings 
in the upper bed or “‘new mine.”’ 


Mining Method 


The room-and-villar system of mining is used, and pillars are extracted. 
Pairs of entries that comprise the counter (air course) and gangway (haulage) 
are turned off the slopes at intervals of approximately 350 feet. The main 
entry or gangway is driven 20 to 24 feet wide, with a 40-foot coal pillar between 
the gangway and the counter, which is driven 12 to 14 feet wide. Asa rule, 
the haulageway is brushed in the bottom, but if necessary some top rock is 
also taken to obtain a minimum clearance of 5 feet above the top of the rail. 
The brushing rock is usually gobbed on the low side of the entry. Entries are 
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driven to a predetermined limit before extraction of the coal in the panel is 
begun, and they are driven along the strike of the bed on 0.5-percent grade to 
facilitate haulage and drainage. Rooms are turned on 55-foot centers, 30 feet 
wide, at 90° off the air course or counter, and these rooms are driven up the 
pitch of the bed to the haulageway of the entry above. Crosscuts between the 
haulageway and air course are driven 8 feet wide, and they are turned opposite 
the inby rib of the rooms. Room crosscuts are also driven 8 feet wide on 60- 
foot centers. (See fig. 7.) A working section generally consists of three rooms - 
two advancing and one retreating on the pillar. 


A compartment comprising manway and conveyorway is securely timbered 
along the inby side of the rooms by erecting timber sets on 4- to 6-ioot centers. 
These sets comprise three posts, one at each end of a 4- by 8-inch by 14-foot 
crossbar and one post placed about 5 feet from the rib. The area of the room 
outside the manway is timbered with heavy, round posts placed on approximately 
4-foot centers. (See fig. 7.) A 6- by 6-foot timber crib is placed adjacent to 
the manway at each room crosscut. | 


All coal is loaded onto shaking conveyors comprising 10-foot pans con- 
nected with a link and pin. The loading pan of the conveyor is flattened on the 
side nearest the coal face, so that broken coal can flow onto the conveyor with 
the minimum of shoveling. The conveyors are driven by 20-horsepower elec- 
tric motors, and in places where the dip of the beds is greater than 22° a wooden 
springboard is attached to the conveyor line. This springboard assists the 
motor on the upstroke and reduces the demand onthe motor. The drive unit 
of the conveyor is erected in the crosscut opposite the room, and the conveyor 
is installed in the conveyorway adjacent to the inby rib of the room. A material 
track is placed in the manway compartment. 


The cleavage in the bed results in forming a face approximately 45° to 
tne direction of the room. The loading pan of the conveyor is turned along this 
face by means of a swivel. A cut 10 feet wide is made in the bottom of the bed 
at the innermost point of the face with a shortwall cutting machine equipped 
with a 7-foot cutter bar. Water is used on the bar to lay the dust. The face over 
the undercut is usually drilled with a portable, compressed-air, rotary drill 
or in some places with an electrically overated portable drill. The holes are 
charged with permissible explosive. Multiple blasting is done by means of a 
radio ‘*B”’ battery. After the coal from this cut is removed, only a few scattered 
shots are necessary to loosen the remainder of the coal in the face. The bottom 
of posts used to support the roof in the working place is tapered (sniped). This 
practice permits gradual settling of the roof without breaking the posts. The 
weight of the overlying strata thus acts on the face, and the coal breaks along 
the cleavage planes without further cutting or the use of large quantities of 
explosives. Safety timbers are set along the conveyor line at the face to protect 
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the workers. Approximately 5.9 tons is mined per rrop. An averaze of 9.26 
board feet of timber is used per ton of coal produced. 


Pillars are extracted by mining across the pillar at an angle of approxi- 
mately 60° off the center lines of the rooms. (See fig. 7.) It is usually unneces- 
sary to cut during removal of pillars. All places are well-timbered adjacent to 
the conveyor line at the face. 


Each working place is equipped with a cutting machine, portable drill, 
and supply truck. A sheave is attached to a timber at the head of the supply 
track in each werking place, and one electric hoist handles supplies and mater- 
ial for three working places. 


Electric power for cutting machines and electric drills, where such are 
used, is taken into the working place over power lines connected at junction 
boxes to main circuits in the entries. Where alternating current is used, all 
equipment is grounded with a fourth wire, which is connected to the main 
ground circuit. All electrical equipment in the working places is permissible. 


The crew of men assigned to a room unit varies but is usually classified 
as follows: . 


facemen 

machineman 

conveyor runner and car trimmer 
Quckbill man 

timberman 

motorman 

face boss 


OO Jr+ b+ P+ FF Og 


The crew on pillar extraction usually includes: 


1 conveyor runner and car trimmer 
4 facemen 
3 


These men perform any other duties that are necessary for the safe pro- 
duction of coal. 


Shaking conveycrs are also used in advancing entries. (Gee fig. 7.) Bach 
heading is equipped with a shortwall cutting machine having a water spray on 
the cutter bar and a conveyor installed on the low side of each heading. After 
the face of the entry Las been cut and blasted, loading is begun at its lower side. 
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The loading pan of the conveyor has a swivel connection, and as loading pro- 
gresses from the lower to the upper side of the entry this pan is held in the 
coal by means of the cable of the mining machine. This practice reduces the 
amount of hand shoveling of coal. One heading is prepared while coal is loaded 
in the other heading. An average of three cuts is loaded caily - two from one 
heading and one in the other. The entries are usually advanced 250 feet before 
the drives of the conveyors are moved ahead. | 


Coal is loaded into cars.on the lower or haulage entry, and coal from the 
air course or upver heading is conveyed to the loading point by means ofa 
swivel attached to the conveyor in the air course. The conveyor in the haulage 
entry has the pans mounted above the driving unit, thus raising the coal to the 
height necessary for loading into mine cars. The drive of the conveyor in the 
_ air course, however, is mounted in line with the conveyor and outby the turn 
that deflects the coal to the haulage entry. (See fig. 7.) 


The crew assigned to a pair of entries comprising haulageway and air 
course is as follows: 


loaders 

cutting-machine men and drillers 

timberman 

car trimmer 

transportation man (either motormen or 
hoistman) 

foreman 


e+ H+ E* DO DO 


00 r+ 


The bottom of the haulageway is brushed on the high side by a crew of 
three men, who also extend the track. This work is done ona Single shift. 
The brushing is usually gobbed in the space between the roadway and conveyor- 
wey. (See fig. 7.) 


The coal is loaded into cars that have an average capacity of 1.2 tons. 
The cars are transported in the entries by electric trolley locomotives, and 
trips of 16 cars are transported to the slope sidetracks, where the cars are 
Sprayed with water. The trips of 16 cars are hoisted un the slope at an average 
speed of 2,600 feet per minute. Track gage is 36 inches, and the entry track 
is constructed with 30- and 40-pound rails on wood ties. The track in the 
slopes is built with 56-pound rails, also on wood ties. 


' Ventilation. 


The mine is ventilated by two fans - a 60- by 144-inch, double-inlet, 
centrifugal fan and a 64~- by 112-inch-diameter centrifugal fan, both electrically 
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- driven and operated exhausting. Approximately 136,000 cubic feet of air per 
minute at 1.8 inches water. gage is circulated in the mine. All haulage roads 
are on the intake of the ventilating oe Permanent stoppings are construct- 
ed of concrete. . 


Ro ck-Dusting 


All entries and working places are rock-dusted. A small, portable com- 
pressed-air- operated, rock-dusting apparatus is used in pitch workings, where 
a track-mounted machine cannot be operated. 


Classification of employees (24-hour period) 
a | Employees 
Rooms and pillars! Development on mecha- 


| _ Shifts rand nized units, 
Classification Day, Nicht Total Day!Nicht!Total | total ercent 


Underground employees: 
Loaders and duckbill 


Hf 


f+ 
ONAN WOE 
OMmOnm cd ~A 


HE 


Ois& ~109 LOH -g 


34 
Machine Men .os.sccececee 0. 
Conveyor runners ..... 9 
9 
5 
4 
4 


ee a oe 


Face timbermen ........ | 
TYANSPOrtation ...cscoeee i 
Timber-haulers ........ 
Unit TOremen wissseecetees 
Total employees 
chargeable to me- 
chanized units....... 70 1 24 
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Classification Day snift | Night shift | Total 
Other underground emp lovess: a 

DBPUSICrS: arcsbecscuetvemeiGors ces oset Sa eatrseare aes ag 
Trackime maid. Nelocrs assccis vinesctemicoihacteeeumonce 1 
Timbermen and helpers ......c.eeceveees Lipeioeiiiee he 
Wain VOCS Pid CVS ssccanpuudesetoncatueuvesaces Soaeeeumeeus 
INSIdS- 1 O0e PideT Ss. pxccocsscteveiere vowisneucrusdewusede: 
IMSIG eS: NOLStIMell wcstedwsateetectsctonnewssniesanduessuenees 
GOD SOP sds vicw ev nccserwie tend sacee senehaecsawwwdelecouiees 
FVODS MAINTAINCGL ssi dversiereseamnstwceecedeetetadeaesenes 
Sprinkler And: Pipe nian sssavcareavesaetedeesstuaiedeinks 
PUMIDETS. ai wssrdendcrercdweiensteiases lee Damatvabease esas 
ITE DO SSCS icacs cic dakwabseen basetevaseetaeaades iuwiawen 
FLOAG. CLEANS LS se scasecaseuiadevus abaya eensies Pe eee 
és OCLPICIAN. GNU, NE IDES cscsteiemseiwmaasaaeuatevesves 


preeret Bp oo oo i 
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__ Classification Night shift | Total 
Other underground emovloyees: (Cont’d.) 
Haulage DOSS ..... eT er ee ere ee 1 
WANG TOPE WAN seeiavoariaaetnseeawiewenss Saiduietnabeaaees 1 
ASSIStANU WING: LOVS TaN sudasecssersaucwancevevesateuss 
Total other undergrcund employees ......eeseeees 34 45 
PT Otai Wndereround Gmnloyees as-sedsmcecnassveave | ee 197 
Surface employees: ar : 
VOD LC RIOM: seks aausleeevesheewononesau ce sedeersamesresas 14 
SEI CK SIMIC sus eaparwuhicatowucdnseieueenied nceeteawngias 1 ~ 
VW ClG CF jane tinewscieduarieasnecanetins ae Mena aSetuethaeens | 1 ~ 
DAS LS as cracusiinc datceaes oncnmeatete us toemacawanancends i - 
Cae re Pat 8 ie anaanet and emacaes onan iiocstadranies ot ae : 
Wipple TOreMian zesediewns Wien aunbnsimecmeeneeess re Ls - 
Hoisting engineer ........ natuseat eae meeeanelen easonenes ve 2 
BAVSMCM: cise tahemecsnsmonies sitaniseustaldeieeeedus ates sees Or ie 
Tiel OMI CN “awe cuecemesinnes cota case weeas saee taetniaiereee: Teco ot 
WET C les wsscetesoaeeuehcamachaniwssereaocesanseuea sees Ge : re 3 
Timber haulers and helpers .....cccscseeccesesevecee Die , - 
POtal SUTIACe ECM PlOVESS <sssceseus ce veisavesdedsecns hs ae 3e 
Total CRADIOVOOS seseese rere Sadeireveceate ee ee TCT Te eee ee |e LOO. 
oummary 


Disposition of working time during a representative period is summarizec 
as follows: 


Duties ~ercent of time 
VWIOP Kine at face. crumauaeiiuar . 682.1 
Conveyor GelayS-ssstiserenate ene See 
Work other than at face Sods me 
10Q.Q 
Detail of work other than at face: 
Classification a rercent of tirce 
TOV INS CONV E Or So wureresuaeinsnsass sediasemecen, Ma awnnaueetan eetueeeasanees.< | Lad 
AV WS Reis: uiasecenerabentedecsn tine. dese aie wo cla. ct.dieiaueiaaa hemwaaues: « 1.06 
Pik WLU SHINO cect ttenmewonis < ee eee ee eee S gebaeaneces ataindines 2.49 
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Classification Percent of time 
TEV ACK AAV ING wcssseucnoeaaeeteionutasece eoaeiee etree ues 0:67 
WOU ING NOlStS saaensentrinseance tues. scseeeewaseendeins: .20 
Pipe and wire extensions ......ssecoeee Sabiegunamesewt .16 
MOvine i SChiner y scans cceweseas cemienamewarswemteaus “00 
IRECOVETING CONVEYOY PaNSi asses wsdeeeseeesecaastee es a1 
MOC OUSUNG vécectuniatossasemeetensadituenenaeaties OD 
SOLICINS: LODO S sc crencamemecutvewebneensearewaasisuesda te .O7 
UP ATOCT Tit ares eanetespceatamee aiatasaebeden asa rnonsiues .O7 
Repairs to conveyor lines sorsea voae Satmaauatammenaauies 07 
CHUTES ENG StOCDINS S sin tewavestvessaescucsmctiedeonay: Ld 
CICS nine Up Asiastorg a oiwasshotesueysiaiesmewonsenaanenes .04 
TOA weesueeetgn aie isldaaneusapasnesenecsamcuedlacass 1.20 
Production during veriod, tons Of Taw Coa! <a.0scc Wedgeuenea sue Coeene as 
Proguction from development, Percent cciuivvieeosiacietdcanitewteen seus 
Proaguction 176M TOOMs: and Dillars, Dercent: casivecmtediceewedeweaxeetes 
Average production per man per shift, development, tons............ 
Average production per man per shift, rooms and pillars, tons .... 


Summary for average ee day: 


Mechanization of mine, percent...... iutlidaieoataecen beeetan dase sieeeue ee scar 
Average daily production, raw coal, tonS........0... i cambudeweeote rere 
CONVEY O? UNILS. dieses sesarnasniieieeennteedbascartneutacelecees Sa uneomaamnedeeneas 
CONVEVORISIiIILS er OAY s.csencesnscocaseeae seecewseacueteaeneheudateniedeue tes 


Conveyor shifts per day, room-and-pillar u.......eceeeeeee 15 
Conveyor shifts per day, development ......ccsccccscceceres 13 


Average number of men per UNnit VEY SHUE vavesiicccsssscsssavereverncsens 


Average number of men per unit per shift, room- and- : 
TOLL Pell? sahasrabraanice acutiaaveictetaganeawmr set enamaeweee iamanacayepetamsaaes 6.26 
Average number of men per unit, per shift, epee 

WCIAL cotinaseuiay cieraeands de savoutsaseds ou oawacaataauneseeesaaeses wee §=6. 4 48 


-Man-shifts per day On SIeCHami Zs UNIS ssvedvnnsgatiiewieseaeusineanoiees 


_Man-shifts per day on mechanized units, room-and- 
Ae aia teas acataaccstasteaceeveooatsso ede ec cuee meet oes 94 
Man-shifts per day on mechanized units, development.. O& 


Average production per man per day on mechanized units, tons..... 


Average production per man per day on mechanized 
DMS; FOOM=and Pillar, TONS wacivsssiertestvekaraneesnevans 11.43: 
Average production per man per cay on mechanized 7 
UNITS “GEVElODMeNT, TONS ais sesoncteeciotncencaceswsenconsaes 9.13 


BOA Ls OMmloloyees UNGer oT OUNG. ii, ature paeisiecss toler Msandenaat steteaaewinees 
Average production per man per day underground, tons ..ccccceveceees 
‘Tutal employees, surface and underground Leave care em yasaattemge eee vias 
Averege production per man Per Gay, tONS ....cccccccececescceveccscteeeee 
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LC. 7293 
Mine 41 


Physical conditions in and surrounding the coal bed at this mine are 
Similar to those at mine 40. The, dip of the bed, however, is greater than ai 
mine 40, being as much as 48° in some sections of the mine. The coal bed 
averages 57 inches in thickness and contains pronounced vertical cleats that 
strike approximately 45° to the dip of the bed. The overlying stratum is sandy 
shale, which is firm in some sections and weak in others. Tne bottcem is 
fire clay. 


The main openings. of the mine is a double-track rock slcpe that inter- 
sects the coal bed at a point aovroximately 2,CO0O feet inby the portal. The 
slope is continued in the bed for 2,000 feet to the base of the syncline. At this 
reint the cover is approximately. 1,€00 feet. An auxiliary slope is being 
driven along the axis of the syncline cn a 12° div,. The maximum grade on the 
main slope is 83°. 


Mining Method 


| In general, pairs of ranel entries that comprise haulageway and airway 
are driven off the slope along the strike of the bed. These entries are driven 
on 1/2-percent grade in favor of the loads to facilitate haulage and drainace. 
The interval between. pairs of entries. ranged from 300 to 350 feet. The haulage- 
way, which is the lawer entry, is driven 22 to 24 feet wide, and the air course 
is 12 to 14 feet. wide.. The nvillar between these headirgs is 40 feet wide. The 
haulageway is brushed in the bottom, and. the reck Is gobbed. Crosscuts between 
headings are driven & feet wide on 60-foot centers. 


Coal is extracted from raoms and entries as in mine 40, except where 
the dip of the bed is greater than 28°. The mining system followed in sections 
where the dip is excessive is described. : | 


Entry development. - The haulaze entry is driven in the. coal, and this 
opening is divided into three sections by rows of posts - the ccnveyorw3y, 
which is on the low side of the heading; the gob area, in which the bettom 
brushing is placed; and the track area, which is on the upper side of the heading. 
(See fig. 8.) The track area is approximately 8 feet wide, and the bottom is 
brushed 6 feet wide and to a sufficient depth to allow 5-foot clearance above 
tne top of rail nearest the gob. The haulazeway is timbered with three-piece 
sets on 4-foot centers. The conv2yorway is approximately § feet wide from rib 
to props. These props are set on 4-foot centers and are lagged to prevent the 
gob from entering the conveyor way. The. conveyor, an overdrive tyne, is 
erected along the rib and extends from the face to the hopper cf an elevating 
conveyor. ‘This elevating conveyor is of bucket type and transszerts the coal 
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Figure 8. Method of driving entries at mine 41. 
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up the dip of the bed and discharges it into cars on the haulageway. When the 
heading has advanced epproximately 300 fest, this elevating conveyor is pullea 
onto the track and skidded to the new location near the face and erected. It 
requires aboufour man-snifts to move from one site to another. 


Because of the steep dip of the bed in these entries, shortwall cutting 
machines are considered to be dangercus; a svecial-tyne shearing machine 
rests on an adjustable mounting that maintains the machine in a horizontal 
position, and this mounting rests against the lagging along the conveyorway. 
The shear cut is 7 feet deep. One or two holes are drilled in the lower portion 
of the face near the rib by means of a pertable electric or compressed-~air 
auger drill. These holes are charged with permissible explosives and fired 
electrically. The loading pan of the conveyor is advanced manually into the 
broken coal, and after the coal from this part of the cut has been loaded, addi- . 
tional holes are drilled in the face, and the coal is blasted to the open end of 
the face. Little shoveling is required, as the broken coal slides to the conveyor 
pan, 


The development of the air course is similar to that of the haulageway, 
except that the coal is discharged from the conveyor to a chute and passes by 
gravity to cars on the haulageway. (See fig. 8.) No brushing is done in the 
airway. 


The men usually assigned during three shifts to develop a pair of entries 
where an elevating conveyor is used are as follows: 


unit foreman 

loaders 

cutting-machine runners 
cutting-machine helvers 

face timbermen 

onveyor runner 

motorman 

men per snift (26 men for two shifts) 


Lo mp9 09 DO 
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brushers 

permenent timbermen 
men on one shift only 
men per 24-hour period 


t en j0o oo 


Sy) 


Room development. - In the sections of the mine where excessive dips 
occur, the coal is extracted by the room-and-pillar method, the rooms being 
driven on the strike of the coal bed. A vlane, similar to room entries, com- 
prising manway and air course each 22 feet wide on 52-foot centers, is driven 
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from the counter of the lower entry to the haulageway of the entry above. A 
ladderway, chute, and 12-inch-¢eoe-inatarial track are constructed in the men- 
way. (See fig. S$.) Rooms are tuned from the manway compartment along the 
strike of the bed on 65-foot centers. Tnese rcoms ere driven 35 feet wice and 
approximately 275 feet deen. Crosscuts between rooms are on 00-foot centers. 
(See fig. @.) 


Fxtraction of a panel is strated in the chain villar of the too entry. A 
shaking conveyor is erected on the high side of the working place adjacent to 
the pillar. Successive diagonal slices are taken off the pillars by blasting to 
the open side. Blasting is resorted to only when the load of the overlying strata 
fails to break the coal. The coal usually breaks to the cleats in the bed and 
flows by gravity to the loading pan of the conveyor. Only a minimum amount of 
shoveling is necessary. The conveyor has an overdrive, and the coal passes 
over the drive, is discharged into the chute, and vasses into cars on the haulage 
entry. 


Usually three rooms are worked Simultaneously off an inclined plane - 
two on the advance and one on the retreat. A conveyor is erected along the 
lower rib of the room during the advance of the place. Conveyor pans are 
leia along the upper side of the room and serve as a materialway during the 
driving of the room. A small rubber-tired truck is operated in this pan line. 
This conveyor is used later when the room pillars are extracted. 


Each working place is timbered with two parallel sets of timbers, as 
shown in figure 9. Temnoraiy sets are used between the permanent timbers 
and the face. 


A cut 6 feet deep and & fect wide is made in the bottom of the coal bed 
with a shortwall cutting machine, beginning at a point approximately 5 feet from 
the lower side of the place. It is considered unsafe to cut the entire face in 
these steep-pitch workings. Where the dip of the bed is as great as 45°, a 
shearing machine is used as it is in cutting the face in entries. The face is 
drilled with compressed-air, auger-type drills and blasted electrically with 
permissible explosives. The loading pan of the conveyor is advanced into the 
broken coal, and after this cut has been loaded, the remainder of the face is 
rained toward the oren end. Very little blasting is necessary to dislodge the 
coal, as the roof action tends to break the coal to the vertical cleats in the bed. 
The face is kept at right angles to the direction of the room. A plank deflector 
is laid between the face and the timbers to guide the coal to the loading pan of 
the conveyor. Only a minimum of shoveling is necessary, as the greater part 
of the coal flows by gravity to the conveyor. 
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Details of room timbering 
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Figure 9.— Method of room-and-pillar mining on steep pitches at mine 41 
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When the room has been advanced to its depth, the lower conveyor is 
renioved to a new location in the panel, and mining of pillars along the upper 
conveyor is begun. Owing to the dip of the bed, the weight of the overburden 
usually is thrown upon the lower side of the rooms and causes it to cave. The 
metnod used in extracting these room pillars is similar to that used in mining 
the entry chain pillars. 


Fach plane is equipped with a small electric hoist for raising timber and 
supplies to the working places in the panel. 


A three-man crew is usually used in advancing a rcom, and two men 
generally extract the pillars. These men do all the work incident to mining the 
coal. 


The coal is loaded into cars having an average capacity of 1.2 tons. 
Electric trolley locomotives transport a trip of eight cars from the loading 
point to the slope sidetracks. An 800-horsepower electric hoist transports 
the tirps up the slope to the surfece. 


Ventilation 


The mine is ventilated by means of an electrically driven, 70- by 9S- 
inch, double-inlet, centrifugal fan operated exhausting. All haulageways are 
on the intake of the ventilating system, and permanent stoppings are constructed 
of concrete. 


Rock-dusting 


All entries and working places are rock-dusted with an apparatus similar 
to that used in mine 40. 


Classification of employees (24-hour period) 


Employees 
Rooms and pillars | Development on mecha- 
shifts | shifts Grandmized units, 
lassification |DaylNight [Total Day Night |Totaljtotal percent 
Underground employees: 
Loaders and duckbill 
TRE: suiisaaciontwibegecinvs se eB 9 49 47.1 
Machinemen oocesccescsees y 9 4 13 ies) 
Conveyor runners....... 1 1 3 8 Tet 
PATOL ION © cciseayccedinces 7 4 5 a4 oe 
PAOWOT INGE: cas jouiscssveupas - - : yi 1.9 
PP OLSMCH cisodivindewckvenas Z, 2 9 8.7 
Total employees 
chargeable to me- 
chanized units...... 29 | 29 25 | 21 104 100.0 
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up the dip of the bed and discharges it into cars on the haulaceway. Wi.en the 

heading has advanced eoproximately 300 fect, this elevating conveyor is pullea 
onto the track ana skidded to the new location near the face and erected. It 

requireseboufour man-snifts to move from one site to anotner. 


Because of the steep dip of the bed in these entries, shortwall cutting 
machines are considered to be dangerous; a svecial-tyne shearing macnine 
rests cn an adjustable mounting that maintains the machine in a horizontal 
position, and this mounting rests against the lagging along the conveyorway. 
The shear cut is 7 feet deep. One or two holes are drilled in the lower vortion 
of the face near the rib by means of a perteble electric or compressea-~air 
auger drill. These holes are charged with permissible explosives and fired 
electrically. The loading pan of the conveyor is advanced manually into the 
broken coal, and after the coa2l from this oart of the cut nas been loaded, adci- 
tional holes are crilled in the face, and the coel is blasted to the open end of 
tne face. Little shoveling is required, as the broken ccal slides to the convey:: 
pan. 


The development of the air course is Similar to that of the haulageway, 
except that the coal is discharged from the conveyor to a chute and passes cy 
gravity to cars on the haulegeway. (See fiz. 8.) No Sais is done in the 
airway. 


The men usuaily assicned during three shifts to develoov a pair of entries 
where an elevating conveysr is usea ere as follows: 


1 unit foreman 
4 loaders 
2 cutting-machine runners 
2 cutting-machine helvers 
2 face timbermen 
1 omveyor runner 
_i motorman 
18 men per shift (246 men for two snifts) 
3 brushers 
2 vermanent timbermen 
Oo menoncne shift only 
ol men per 24-hour period 


200rn development. - In the sections of the mine where excessive digs 
occur, the coal is extzacted by the room-and-pillar method, the rooms being 
driven on the strike of the coal bed. A plane, similar to room entries, com- 
prising menway and air course each 22 feet wide on 52-foot centers, is driver 
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Detail of work cther than at face: 


Percent of time 


Moving conveyors .... ..... 1 50 
Repairing conveyor lines. aera 
SOCK GUGIING micnccnawseae uae 50 
BIrUsoIne cack Ee ee: DclO 
ea yime track ns tides cepeewens 182 
Permanent timbering...... Ald 
10.43 
Production durine Deriod, raw Coa), TONS sessvowsesersenwes 12,100 
Production from development, percent ........csscevevecess 35 
Production from rooms and = ilers WErCent ais vsuadeeds 65 
Average production per man per shift, developm ent, 
LONG wvrrwnstii5d ust nesta gtwaeabaes heneumneneneuueueeer sea peterewe B35 
Average production oer man rer shift, rooms and 
pillars, tons...... a Gres esate teu re ne een Sinieleeatetuse 8.66 
Average production per man per shift, tons .............5- hee 


Summary for average working day: 


Percent Of mine mechanized: csiss viesen shasver en eich bes Zareaiteitee aieesieccesee LOO 
Average daily production, raw Coal, tons .....-.eccceseseceseees exceeds sgigiwess COU 
COnVEYOr UNITS ssie venadawstiene peuteaiinietne Gosnae te Soaueeae iwaneicueteeecaseaaes: LO 
COnvey Or -Shitts «Cer day iam sito sdwead Sulasmaaies: ac doan tle aaneeus eghnostoremeee “Ge 


Conveyor shifts per day, rooin- -and-pillar eT ee eT rT errr gee. 
Conveyor Shiite per day, development cscscao scnaivnessasenmadawend LO 
Average number of men ver unit ner SHU . 20... .ccececscetecuseesretersesens 3.00 


Average number of men per unit per shift, room-and-pillar... 4.15 
Average number of men per unit per shift, developrnent ....... 3.06 
Man-shifts ver day on mechanized units .......... Cosmameneunee suaiagecdanee 04 
Man-shitts per day on mechanized units, room- ee sats D8 
Man-shifts ver day on mechanized units, development .......... 45 
Average production per man per day on mechanized units, 

OMG: Oy coeieennhoneer's soitecss Ranecictagecse seh craeete oe caeini nein betineretiel aise somber 
Average production per man ner day on mecnanl ized units, 

room-and-pillar, tons..... een ee ee eee Cee Ser eee Sivas. O60 
Average production per man per day on mechanized units, 

GCEVElIOOMENT LONSisiesdoxetneceeeiianiepandsceues Gna ae eacamudmautose Sit, “OO 
OMA erplOVeeS: UNGCrerOUN sowescnrsieatetdaaseotrels eeathevests engenricneaeteinns LOO 


Average production per man per day underground, tons ..c..esseseeeeeseee 6-11 
‘Total ernployees, surface and underground, chargeable to 


mechanized production eSpbs ied eae eas Gove eh ates alee heath cement ieee Bice ware eee Letts cokes] ey 
POTerale DroduChion ver man per Cay, (ONS tacewtersaevsotudesisieousandieeten: Oak 
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Mine 42 


Production of this mine comes from mechanized sections in which tne 
coal is hand-loaced onto chain conveyors. The average daily outout is 1,010 
tons in taree working shifts. | 


The coal bed averages SO inches in thickness, and the coal is soft and 
friable. The roof is shale and sandstone, and the stratum under the bed is hard, 
sandy clay. The surface is very rugged.and the cover, which averages 650 
feet, in places attains a thickness of 1,200 feet. 


Mining Method 


The mine is cpened by two slopes and an air shaft. One slope, which is 
used for the transportation of men and material, is 330 feet long on a 28° ditch. 
The cther slope contains a.42-inch belt.conveyor for transporting coal and 
rock and is 530 feet long on an 18° pitch. The room-and-pillar system of mininz 
is used, and the mine is developed by multiple main entries in sets of five 
and six headings. One set of main entries is driven north, and the other Set is 
driven east. The block of coal between these main entries is developed py 
secondary main entries in sets of four headings on approximately 3,500-foot 
centers. Fairs of room entries are driven 1,800 feet long from these secondary 
entries on about 350-foot centers. Two hundred and fifty-foot barrier pillars 
are left to protect main and secondary entries. 


All entries are driven 20 feet wide on 70-foot centers with the exception 
of the haulage entry, which is driven 14 feet wide, and brushed full width in 
the bottom. Crosscuts in-main entries are driven 15 feet wide on 300- to 
350-foot centers. Crosscuts in secondary entries are turned opposite the 
room entries. | 


The sets of entries are develoved in pairs by advancing them a distance 
of 600 to 550 feet, two room conveyors being used in each entry. Then the 
conveyors are moved to the adjoining two entries, and the cycle is continued 
until all six of the entries have been advanced the reauired distance. (See 
fig. 10,4.) The. haulage entry and the adjacent entry are usually driven first; 
and while the other entries in the set are being advanced, the bottom of the 
haulage entry is brushed on-grade to provide a minimum clearance of 6 feet 
above the rail. The brushing is usually comvleted by the time the other entries 
have been advanced 600 to 650 feet. The bottom is drilled with compressed - 
air drills and blasted. with 40-percent ammonium dynamite fired electrically. 
The rock is loaded into mine cars by a track-mounted, self-provelled scrarer 
ioader. Two sets of main entries were being diiven at the time the mine was 
visited, one working single-shift and the other triple-shift. Equipment used for 
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Figure 10.— Method of mining at mine 42. 


LCe lage 


driving a set of main or secondary entries comprises four room conveyors 
(two for each entry of a pair) and cne cross ccnveyor. A crew of 9 men (6 
facemen, 1 car trimmer, 1 ciler and supply man, and 1 foreman) performs all 
the work necessary to mine the coal - timberin,, cutting, loading, drilling, 
blasting, and setting conveyors. An entry crew mines approximately 30 tons of 
coal per shift. 


uquinpment for driving a pair of room entiies, driving rooms, and extract- 
ing the pillars comprises four room conveyors, four face conveyors, four mining 
machines, four drills, one belt conveyor, one car spotter, and one electric hoist 
for moving conveyors. The entries are driven the distance across the barrier 
pillar, 250 feet, by mneans of chain conveyors, which discharge into mine cars 
on the haulage entry A 25-inch belt conveyor is then placed in the entry parallel 
to the one from which rooms are to be turned, and the development of the two 
entries is continued with two room conveyors and one cross conveyor. The 
crosscuts between entries ave turned opmosite room necks on 70-foot centers 
and driven halfway from eacn entry. Rooms ar2 necked as the entry is advanced. 
Face chain conveyors, which discnarze onto the entry chain conveyor, are used 
in crosscuts and room necks. The ccal from this development is discharged ontc 
the belt conveyor. Tne rocf of the belt entry is brushed where necessary to 
permit installation of the conveyor The coal is extracted on the advance, and 
the first room is turned adjacent to the barrier pillar as soon as the entry has 
been advanced far enough to permit the installation of equipment; likewise, room 
No. 2 is started. 


Development of the pair of entries is continued for approximately 210 feet, 
or three rcom lengths beyond Mo. 1 room. The two conveyors used to develop 
the entries are then »laced in rooms 8 and 4, the belt conveyor is extended, and 
entry development is stopped until room 1 has seen completed. The conveyor 
from room 1 is then used to advance the two entries. The room heading is 
driven anproximately 250 feet, and tnen the conveyor is used to advance the belt 
heading. While this entry is being developed, the conveyor in room 2 is used for 
extracting the pillar between rooms 1 and 2. When this pillar has been removed, 
the entries have usually been advanced 280 feet The conveyor from room 2 is 
then moved to room 5, and the entry conveyor is slaced in room 6. The conveyor 
from room 8 is moved to room 7, the conveyor of room 4 is used to develon the 
entries, and the cycle is continued. A normal working section comprises three 
rooms (two advancing and one retreatinc) ard the entry development. 


The rooms are turned on 70-foot centers and driven 300 feet long. They 
are necked 20 feet wide for three cuts, or avrroximately 20 feet, and the width 
is increased to about 40 feet. (See fig 10,4.) No crosscuts are made between 
rooms, and the solid villar, 30 feet wide, is extracted from the inby end by the 
open-end method. #xtraction begins when the 1ocm has reached its full depth. 

See fig. 10,B.) 
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In extracting the pillar | between rooras, a cut-over is made in tre pillar ai 
the inby end cf the room. The end of the oillar is then cut, and extraction pro- 
ceeds by making repeated cuts on this open enc. The cuts are so made that 
the face of the pillar is at an angle of about 45° to the room line. The room is 
carefully timbered on the advance by using posts set on 4-foot centers. Durirz 
“jllar removal the face is protected by 12 cribs, as shown in figure 10,B 

These criss are moved as the face of the pillar retreats. 


The cycle of mining is timber and crib, cut, meve up conveyors, bast, 
and load. In advancing tne roorn, four shot holes, each charged with 2-1/2 to 
3S Sticks of permissible ex Blinsive, are enougsn to bring down the coal; in pillar 
removal orly occasional shots are nseded An averass room section crew is 
as follows: 


14 facemen, who timber, cut, move 
conveycrs, @rill, blast, and load. 

ventilation man 

oiler 

supvly man 

belt-maintenance :nan 

car trimmer 

foreman 
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The coal from a section is discharged from the conveyor belt into 3 6- 
ton mine cars, which are transported to th e slope bottom in trios of 0 cars by 
two 6-ton trolley locomotives (a locometive on eacn end of the triz). The cars 
are steel, solid-end type and are dumpec sing ty, Without uncoupling, into a 
‘rotary dump. | 


The main belt and room conveyors are reversad to move susplies from 
the haulaceway to the faces. 


Ventilaticn for the mine is furnished by a 7--foot propeller-type fan or 
ing exhausting. The haulageways ana rooms of the sectio are the intaxe in th 
ventilating system. The conveyor belt usually is inthe return air course Th 
air current is carried to the working faces cy line brattices. 


Water is used on the cutter bar of mining machines, and the faces are 
sprinkled with water after the coal is blasted and curing loading. In addition, 
the outby portion of the room is sprinkled regularly. 

Atomizing sprays are placed at intervals along the haulegeways and be.t 
entries to allay dust. Two hundred of these sprays were in use when the mins 
was visited. 
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Electric power, which is suprlied to the mine at sU-cycle, 3-rnase, 
alternating current, is converted to 220-volt direct current by motor-generator 
sets for nmiine use. 


Classification of employees 


mize st | Second | Third 
Class sification Sigraa ehitt shift | Total 
Underground: 


3o-room-and-pillar sections: 


FaCCMen: ois wie abeenes daceienens cddeeeatooda Stas 1 42 42 49 126 
MOTO Ai: oi ation cduh Hanes esas hess ees | 3 3 3 9 
COU pacer ecco ieee ae eiciesaiaey eo | 3 3 3 9 
surpiy men. ee ae eee eee ee 3 3 3 9 
Car trimmers” de eeeuete ape desertion edie Sesto cae | 3 3 3 9 
Belt=Maintenance MON istic owrewends suaciede soe 3 3 3 9 
FOLeMenas » sean i eeadee os | 3 Pa 3 9 
Develonment (iwo sets of ontrics): | 
Pacemen..... LS ueataewiemietan ree es ted Goes ee 6 6 JA 
Cor Ta ie Po & ahaa eaoenone sie eacetansennne st 2 1 1 4 
Oilers and su: Dply TAN P ceed, wath ach ab anaheaainee cng anit oe 2 1 1 4 
FOremen ...... ee ee ecb uaakeicud ae Hence YZ 1 uk A 
‘Total men on mice nied equit oment sate se 69 69 215 
Other uncerground emvlovees: 
Locomotive operators ........... eee ree MTree a ve y 5 
PEAkeCMel-. dcccuacdessacesatisandunce diy Ss ot ae Seeeeneets | Qo Z 2 6 
Ventilation .......... sacar oieeasasalednstecousraraset canto Slat va. sdute- arte eaters | 1 1 5 
Tin DES acta de dore stan deateeesememmarsenereaes thee Soda ates - 4 1 i 3 
Trackmen ....... Pasinneec ean coece us ee ee reer ee : 2 s 7 - 2 
VILE MAT Gaiscntasnsetins ds ses ee rec Te Pf -~ | - 1 
BlECIricians: decd psig adaailnd deteu cae tensaeeuseseketanen 2 1 | 1 4 
DUMDPELS uses. eRe aeaugneetaen ee ane eet ee rrr Saale a 1 1 ~ ye 
Sra ch eeel oer ere siilesatiae Seiclitee a glensiee reget eueoetaye 2 1 it 4 
EU UGNC ie aacntecwsecteseies sad alee deeimsingaetesee stats ters m6 2 6 18 
POP SMC seatsenesa ee ee ee ere eek, 1; 1 3 
hele cgi Si cae saeaninea eestieesetncs pian Mauciint i a 1 jj; - : 
ICN pirares petee, aeetteteauie ; eanhe aid: YA = a 
"Total other underground erinloyees scr ate o7 ae 
; LOS 
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. | B irst | Second Total 
Classification —s it OOUEL —— 
Surface emplcy2es: a 
Ee Mp Men asawsixs sia enmetaantna akconseen eee cenee 1 = 
Electrical repairmen..... ; 2 Z 2 
Car FepaicMen ......e.. eee ies Spoeteotin Ole sehen 2 2 
Blacksmith .. a MA Ge Aateidca. sekigdon 1 1 
Truck drivers s (rock disc 08a) Mears Gene Suencas 8 5 
SIDPICTACT xassdewkss ee sitnincoh nes errr rer erage 10 24 
SANTO eT see bareesateutaewe: Menon aauad a ewie 1 Bt 
Timekeeper ......... Siva aPecuates ada: re 1 1 
OlICerClEriKS sicksarenieccusnsws setinees ee Bastiat 4 4 
OU ET VISION we cinsatsus sea tinaccenes seawn Se bictinginss 2 2 
Total surface employees .......... sia aeabedices des x0 
Total employees, surface and underground. 1 
summary 
MechaniZeticn- or min’, PETCeU. .scientaxSaevdaschave dens ae ere ric eamear ee 000 
Average daily production, tons ......cceee ose Gs id harse debate ts SURE Anaa wea: Bad LO 
Conveyors: | oe 
DEVE GO TAENU saautivcdeiedine usgeeatuseesents egies sin nares ere th wis, icieiigs oe? 4 
ROCMHend OIA ric caveat scoredeies lata: whee iewnses dictnsmantieles+ eae 12 
Conveyor shifts per day: 

DEVElODNIEN vevsztwes poe Salawas sesamiae dawaouee cee eaheates bdeek. be aeee ice. 8 
Room-and-nillar .......... Sointaly tans ateaas hevindee E Garey eras taste eee oo 
Average numker of men per conveyor es shift, cevelooment.... ... ore 4.5 

Average number cf men per conveyor ver ‘shift, POOmInanGe Ouet 5 
Man-snifts per day on mechanized units..... eke eee ore ie ol 
Average production per day per man on “nechanized UnItS, tons . ie ey 1.0 
Total emnloyees under PrOund- ary: « SM eteetinbt ae eee Ga - =O 
Average production per day per iran undersi ‘cone tons 5.49 
TEGtal MUNCH OL Cin DIO VCES ccticenecem. © “yas suai: Gye oh 4 Og pee eaiigen ue ae wed 
4.70 


Average production rer day oer man em» Loyad, ‘ors bias, At Shptecns cul ea. ele 
Mine 40 
The tooography of the area is mountaincus, and the coal bed outcrops high 
on the sides of valleys. The mine ovening is a drift in the bed averaging 54 inches 


in thickness and containing a thin rash parting in the middle of the bed. The 
strata above and belcw the bed aire sandy shales. 
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The mine is develored from main entries that traverse the praverty, and 
the workings are sectionalized. The roora- -and-pillar system of mining is fol- 
lowed. Room entries are turned rignt and left off cross entries at intervals of 
approximately 520 feet. Entries are driven 20 feet wide on 35-foot centers. 
nooms are turned on 26-foot centers both to the right and left off the entries, 

and a 280--foot barrier pillar is left to protect the entry. Rooms are started 
eV feet wide, and the necks are gradually widened for ¢C feet to room width, 30 
feet. Rooms are 200 feet long. No crosscuts are driven between rooms, and 
ventilation at each working face is supplied by a 2-1/2-horsepower blower fan 
equipped with 12-inch canvas tubing Crosscuts between entries are driven 
opposite each room neck. (See fig. 11,A.) Each working place has the following 


equipment: 


1 shortwall cuttins machine eouipped 
with 6-1/2 or 7~foot cutter bar 

shaxing conveyor 

1 portable, electric, auger-type drill 


}--1 


When the rooms are being developed, the shaking conveyors are equipped 
with self-loading heads. Coal from the extraction of villars is loaded by hand 
onto the conveyors. A section comprises two conveyors in opposite rooms off 
the entries. The coal is discharged from the conveyors into cars on the entry 
or inthe crosscut. The following men perform all the work necessary to getting 


out the coal in a secticn: 


facemen (4 rnen to each conveyor) 
timberman 

noistman 

foreman 


aie 


a" 
-—) 


The four facemen are classified as follows 


1 conveyor-head operator 
1 cutting-machine onerator 
2 general conveyor men 


Each working place is timbered with rows of four posts, two rows on each 
Side of the conveyor, and the rows are 6 feet apart. During loading operations 
two crossbars 22 feet long on 6-foot centers and each supnorted by three or 
four screw jacks protect the workmen at the face. Screw jacks are used, as they 
may be moved readily as required to permit changing the position of the loading 
head. After a cut of coal has been removed, permanent timbers are set. (See 
fig. 11,B.) The 6-foot pillar between rooms is not recovered. The pillars usually 
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crush, and the rooms cave after the coal from 10 rcoms has been extracted. 
Subsequent falls generally occur two rooms inby tne first worsing roora 


A room is generally advanced its full distance, 230 feet, in 12 to 14 snifts, 
and one shiit is usually vequired to remove two conveyors and set up the equip- 
ment in the next twc rooms. Ten men do this wor in one shift. 


In the mart of the mine where the coal had been extracted by hand-mining 
methods, piliars 29 feet wide by SO feet lonz were left between rooms These 
villars are being recovered bv means of shalkting conveyors. A place 10 feet 
wide is driven along the sice of the pillar, and einer thais place has been driven 
the length of the room, successive cuts are made at 45° on retreat across the 
remaining 10 feet of the pillers. (See fie. Lc) This coal is once leaced onto 
shaking conveyors. The tons ver man employed at tna face on conveyors in this 
work averages anproximately 3 tons less than in room werk where conveycrs 
with self-loading heads are used. The estimated recovery uncer the two mining 
methods averaces 82 percent of the area of the bed 


To orepare for blastinz;, four holes usually are drilled above the rash 
parting ina 30-foot place. The two side holes are avppreximately 1 inches from 
eech rib The heles ave charved with permissible explosive ana fired electric2.z 
Approximately 10.75 tons of coal are produced ver pound of ervlosive. The 
three holes from right to left are blasted successively, and this part of the coai 
is loaded. The fourth hole is then blested, anc while this coal is being loaded ths 
right side of the face is cut. An exemple of the cycle of work performed by 
the men in a werking vlece foliows: : 


Man Classification 


A - Cenveyor loading-head operator 

B - Conveyor loading-head onerator’s helper 
Conveyor lozding-head cperator’s help: 
Cuttine--macnine operator 


C 
i 


U 
1 


D surins cuttine machine on richt side or place 


Aand B Loed coal from fourth hole on left sive cf -lace. 


Cc nelps to rernove coal from in front of conveyor 

D Starts cutting ecross face. 

G Goes to right sice of room and besins to remove cuttings from cut. 
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D Cuts approximately three-fcurths of face and then assists C to 
drill, load, and tams three holss. 


A and RB Comovlete loading coul from left side cf roorn Release conveyor 
clamps and swivel jacks. Pcsition cf screw jacks is changed as 
required. 

D Uses rope of mining machine to pul! loading head of conveyor 


into pesition on richt side of place. The holes on right side of 
the room are blasted. RKoof is examined and jacks are set for 


temvorary support. 


A and B Pegin loading coal. 
om Assists loading. 
D Completes cut across working clace, and C cleans cuttings from 


undercut. Cutting mechine is removed from the face, and tne 
face is prepared for blasting by driiling and charging No. 4 hole. 


C Assists A and B in loading rizht portion of nlace. 


Sets cutting bits and places machine in position for sumping in righ 
Side of face 


/ 


B, C,andD Move crossbar to new position, and cycle is cortinued 


The coal is discharged from conveyors into 1.45-ton-capacity end-dump 
cars. The trips, usually 20 cars, are moved at the loading point by an electric 
hoist, which is operated by the car trimmer Generally one gathering loco- 
motive serves two sections. The trios are transrorted from the sections to 
@ main-line parting and are hauled by a rmain-line trolley locomotive from this 
parting to the outside dum*ing station in trins of 40 cars. A safety drag is used 
on the end of main-line trins. 


. Classification of employees (24-hour nericd) 


SE To a 


First! Second 
nift shift 


Classiication 7. 


OLENA EES — LT EIS PETIT 


Underground: 


oO Sections of 11 men, sSClid WOLK ....c cece cece sees: 
TSeCuOn Of 11 "men;, Siar works: gs. davevonunnnes. 
2 sections of 8 men, clean-un ......... ... sae ead . 
3 gathering-locomotive CYrewWS .........cce cece eee oe 
1 gatherine-JOCOmMCtiVe ClreW sicideiiwessa'ednveesaedees 
Total men on mechanized units. ............... 
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Other underground em»loyees: | | 
2 main-line locomotives ....... Ce ee ee dt. 
TORIC Sete pace Sw irs Saab ec ORE Edenh Bue Henge 3 
Bratticeman..... eee a Tere eee 1 
— keieadied Punch Ato pa lauibeeennans aiud Peewee 1 
SURPLY THON sescoss St abeguboaciie: wipe whe teases te Sind 2 
Mine cacaion beastie Litewrnss re db agiaisaie eruties eee 1 
Total otner underground employees 13 
Total underground CMplOyeEsS .isvene cow vse s 
curface employees: | 
Tinple and head house ........... i“ Spore FES 
SHOpMien GHG TEPAIM NSH sisccsyendes: « & dawenewkee | 10 
EARDEOLS Kivcasetdiet estar ekuoied een etree 2 
DOs SULIACS CHI DIGV CRS  csintdaciecasisivadieas, Zo 
Total emplovees, surface and eee round 
Summary 
Mechanization Of mine, Percent icc disdswssees potas | 100 
Average daily anne Pa Cha), TONS. 4% .ckted> Sead 44 She4 Se aoe, “OS 
Conveyors. Sites Pree re. iz 
Conveyor- -shifts per da Ly Tn re ee ee 28 
Tons per conveyor-shift ............. ere ae ee ee are 67.5 
Man-shifts per day on mechanized units ... ... ........eee ee. 1€1 
Average number of men per unit per shit. Si Bete 
Average production per man per day on mechanized units, ‘tons 1i.TS 
Total employees underground ......... ; eee Cee 179 
Average production per man per day, underground, tons P wineenteeks 10.56 
Total eniployées, underground 2nd Surlace: sccctagead se a suteietianind es 216 
Average production per man per day, tons ....... ........4.. S71). 


Mine 44 


The coal bed at this mine is variable in thickness, ranging from 40 to 72 
inches. The stratum under the coal is hard fire clay, and that above the bed is 
a hard sandy shale. The thin coal areas are usually on wide plateaus, and the 
thick coal areas lie in broad, irregular valleys. Local dips, some as great as 
18 percent,-occur through the area. The surface over the bed is irregular and 
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Room-and-pillar mining 


Figure 12.— Methods of mining at mine 44. 


icitized hy Original from 
viatizes ty (GOK gle THE OHIO STATE UNIVERSITY 


I.C. 7223 


mountainous, the depth of cover ranging from 200 to 1,100 feet. There appears 
to be no relation between bed and surface irregularities. 


Mining Method ~ 


The mine is opened by two shafts - one serving men, supplies, and air 
and the other for hoisting coal. Main entries are driven to the boundaries, and 
the arees are developed and extraction is on a retreat system. Both the room- 
and-pillar system, with some modifications, and the long-face or wall system 
‘are used. | 


ae Main entries are Pasiven in triplicate 14 feet wide on 50-foot centers. 
Cross entries are turned in pairs on 50-foot centers at approximately 2,000- 

_ foot intervals - the interval is not uniform. Room and wall entries are driven 

- 14 feet wide on 34-foot centers, and the distance driven depends on the placement 
‘of cross entries. 


7 Haulage entries are brushed 8 feet wide in the bottom to provide a mini- 
“mum clearance of 5-1/2 feet above the rail; the top may be brushed where 
- abrupt changes in grade are encountered. At the time the mine was visited, all 
‘rhining was on retreat in barrier or entry pillars. Mechanical mining is done 
“only in the thin areas where the coal averages 40 inches, scraper hoists are 
used on long faces, and conveyors are used in the room-and-pillar sections. 
-(See fig. 12.) Mining operations are conducted on a two-shift basis. 


: Scraper loading. - The scraper wall extends between two pairs of entries 
't40 feet apart, and the wall is 140 feet long at an angle of 45° from the entry. 
"(See fig. 12,A.) The wall is started either by taking successive cuts off the inby 

tend of the block or by driving a pair of rooms through the block and using the 
‘outby rib of the outby room as the face of the wall. The coal is cut in the bottom 

‘Of the bed by means of a shortwall mining machine equipped with a 7- or 7-1/2 

. foot cutter bar. Cutting and timbering are done between loading shifts, and the 

‘wall is advanced two cuts, or approximately 14 feet, per day. Following each 

“cut, one row of posts on 3-foot centers is used to support the immediate roof. 
-A wall is usually advanced 150 to 225 feet before a fall occurs. When this 

“happens, normally only the inby half of the angle face is lost, as the roof of the 

-outby portion is less stressed. The wall is reformed by making three cuts in 

the outby portion and then driving an opening through the coal to the inby entry, 

‘leaving a small pillar for protection. Eighteen holes are drilled per wall, and 

=the coal is blasted by permissible explosives fired electrically. 


; The equipment used on a wall comprises one 3/4-ton scraper-loader, one 
sshortwall mining machine, one portable electric drill, and one locomotive. 
‘The crew of men used to operate the equipment comprises: 
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1  hoistman 

1 bellman 

2 facemen 

1 brakeman 

ye machinemen and timbermen 


1/2 foreman (1 foreman for two sections) 
7-1/2 


Conveyor mining. - Where conveyors are used, a unit set-up consists of 
three rooms in which three face conveyors, three room conveyors, and two con- 
veyors in series for transportation on the entry are used. Normally one room 
is on advance and two on retreat. When the pillar of the inby room has been 
extracted, the equipment of that room is used to drive the next new room. The 
rooms are driven 40 feet wide on &0-foot centers (see f ig. 12,B), and the pillars 
are extracted by the open-end method. Rooms are timbered with four or more 
rows of posts when advancing, and when pillars are being extracted one row of 
posts is set in the open area for each cut. The posts are set as close to the face 
as possible, leaving only enough space to permit cutting and placement of the 
face conveyor. The coal is hand-loaded onto the face conveyors, which dis-. 
charge it onto the room conveyors. The coal is transported by these conveyors 
to the entry conveyors and is discharged into mine cars. The crew performing 
the work of cutting, drilling, blasting, loading, and timbering in a section of 
three rooms is classified as follows: 


13 facemen 
1 bratticeman 
1 . car trimmer 
1/2 foreman (1 foreman for two sections) 
15-1/2 _ 


Classification of employees (24 hour period) 


YS Meee tp ees oi oC IAS CallOn nits | shift} shift [Total 
nderground: | | | 
DOPADEr Wea LIMON toi dadeaue ides oadnedauves oemmetanvow arene | 1 6 6 
. 1 4 


0 10 20 


CUREOPS ONG TIM Der M16 N) owiwstositb oud vesatacaeteavecewwesd 1 2 
it 2 7 
FOPCMAN fetal siseedbexecenebecvedorssdaesierensusiseeeiees {1 1 2 
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First second 


‘Classification 
Underground: (Cont’d.) 
Conveyor section: 
PaACOMCN acsiiaee vesmsssedoesceimoslacksteituatesdaanaacneds 


TO CIC): Atadictccea Se ie wrong eae coward bale ies AA eee 
TOtal-OR CONVCY OLS éciniciestatsesacienedescesiddacens 
Total on mechanized units .......... ccc cece cee seeee 


Other underground employees: 


Motormen and DrakemMmen ..iccccccccccccccceccsccecevecce 
IPUMADCY Sistastuaateeacsicsonesasaeeiteescacadansseeedeseseeke 


Wiremen. shania aamapesdipeteaiee cena ne anes Gheven uss aueeeees | 
TA DOLVErS (CCneLa |) csersciaiwseeseieieressareieeatund re 
Supervision (mine foreman, safety engineer, © 
assistant foreman, and fireboSs) ............cesere: 
Ota NOE TS VOUNG idasd sewect aso tieteaweesuaesetorse 


PUTT AOS tania Ge sate sinaaeseaia wus Ges Mosntned eGauereatwedawenaiedas 
Total chargeable to mechanized production... | 


Summar 


Mechanizationof mine, DErcent: s.6 2c. bidcisecsddcniesascennseeievectedeesn iantemwea 
Average daily mechanized production, tons: 

TALUS slats: hseiess alba’ visis sidiaiaie sara dioo we Socaetenue ed eeuanauuee toeeuasnaenaee Vesauecuseuseasumeese 

CONVSY OTS sasheatinsiosss fide aN wieuiaeaeadaw swsuwa tenes ae cased menanteegateeeNeeseaares 
DCPS UE UNIS sucicda csech a ucdosepuedanuescareuiesausennunienasesatesein ee rere 2 
CONVEVOT UNIUS ace ssa dewsiconetessetuseswdagereesessawuse Mekounsheaeneaedeawsnoesnaaees 
SCTraper SUUtS Per day ca tidinedueawiedeccaves sev nveutadewedatesdasternesarneus sewn 4 
Gonveyor unit shifts per day.......ssceseees Scien Saaevnesaamoesuneesuaues ineeauaeee 4 
Average number of men per unit per Shift, SCTAPEL ....csecseccscccccccccccen 
Average number of men per unit per Shift, CONVEYOLS ¢....cccvccsccsccccvees 
Man-shifts per day on mechanized Units ......ccsscccsccccvccccvccscvccs gaeecee es 
Average production per day per man on mechanized units, tons seieewens 

WW aliSiecamietteweanrenes 13.338 

CONVEY OLS tesediswuess 14.45 | 
Total employees underground chargeable to mechanization .........ecccee 1138 
Average production per day per man underground chargeable to 

TMCChaANI ZEA: OrOGUCLION. TONS case tcswna tee seetis cade des iuwawese eevee mal eroanracues 
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Total employees, surface and underground, chargeable to mechanized 


COC UCLION stisnicssscianecas ace tease serasinoueauesee ass cuemenueas sauuenuas es awaaden te anemia. 149 
Average production per cee per man employed chargeable to mecha: 
Wi ZeCG:- ProOgueuon, TOMS acesessasmiorsiseevavessinhadoosmesstencesvocee somes ere 8.7 
Mine 49 


The mine is opened by three shafts to a 34-inch bed of high-quality coal 
that is fragile, and a large percentage of the production is small sizes. The bed 
contains no definite cleats. The stratum beneath the bed is hard shale contain- 
ing numerous horsebacks of varying width, which exte nd into the bed. The roof 
is a hard, sandy shale. The mine is operated two shifts daily, and 53 percent 
of the production (1,120 tons) is hand-loaded onto conveyors. 


Mining Method 


The room-and-pillar system of mining is used. The mine is developed by 
driving main entries in triplicate and cross entries in pairs > room entries are 
turned in pairs from the cross entries. Cross entries are turned on about 
2,200-foot centers and room entries on approximately 325-foot centers. All 
entries are driven 13 feet wide on 60-foot centers, and the naulage entries are 
brushed in the top to provide 5-1/2 feet clearance. Barrier pillars 250 feet wide 
are left to protect cross and main entries. 


After room entries have been driven to a predetermined limit, rooms are 
turned on 75-foot centers and are driven 40 feet wide. Rooms are started at the 
inby end of the entry, and extraction is on retreat. Rooms are normally worked 
in sets of two, the pillar of the inby room on retreat and the outby room advanc- 
ing. (See fig. 138,A.) Crosscuts are driven 14 feet wide on 80-foot centers. 
Rooms are timbered with 10 rows of posts on approximately 4-foot centers. 
Additional posts are used at the face as required. The pillar between rooms is 
extracted by making successive cuts across the inby end, and the roof is supportec 
by two rows of six wooden cribs.. As each successive cut is removed, the back 
row of cribs is advanced to a new poean within approximately 7 feet of the face. 
(See fig. 13,B.) - 


A set-up for two rooms comprises the following equipment, all of which is 
the permissible type:- 


300-foot room chain conveyors 

26-foot face chain conveyors 

elevating conveyor 

electric drills 

7-1/2-foot bar, shortwall mining machine 


blower fan and tubing 
junction box 


rm F* 2O OO F 2 OO 


1/ Since study was made, the use of the blower fan has been discontinued. 
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The cut is made in the bottom of the bed. Six holes are drilled in the face 
of advancing rooms for blasting, and each hole is charged with two sticks of 
permissible explosive; three holes are fired simultaneously. Only an occasional 
shot is required to bring down the coal in pillar extraction. 


A normal crew for one conveyor section, two rooms, comprises eight 
men, one car trimmer, and one section foreman. These men do all of the work 
necessary to mine and deliver the coal to cars on the entry. Six conveyor sec- 
tions were in operation at the time the mine was visited. 


The coal from each room is loaded by hand onto a face conveyor, which 
discharges it onto a chain-type room conveyor. The room conveyor transports 
the coal to a cross conveyor on the entry. This cross conveyor transports it 
from the two rooms to an elevating conveyor, which discharges the coal into 
mine cars.. The car-loading station is. situated outby the working rooms. (See 
fig. 13,A.)- The cars, each of which has a capacity of 2.45 tons, are loaded in 


trips of 12. 


Alternating current is supplied to the mine and is converted to 550-volt 
direct current for mine use by a mercury arc rectifier. Electrical power is 
supplied to each conveyor section through a junction box. All electrical circuits 
were on intake air currents, and the mine‘is rock- Guerra: 


The mine fan is operated exhausting oe circulates 140, O00 cubic feet of 
air per minute; the ventilating circuit in the mine comprises four splits. 


The high percentage of extraction obtained (approximately 95 percent) is 
attributed to rapid extraction of pillars and the solid coal immediately adjacent 


to the rib lines. 


Classification of employees (24-hour period) 
| Da Total 


Undérsround: 
Conveyor sections. (8) 


ieetoleiaal ta errr rarer rer gis Sunnis see eeeamcewrmumennin es soleus 48 48 96 
DC CLIOM FOLCIMCN wane cisvcc so ssawowasorseenesumeas eeverawaeaes 6 6 12 
Car TLIMMmers scivaxeswisisesecceenes sudiedeou toss Rr ams (6. 6 12 
Motormen and DrakemMen wiasvecccscsseiseass sarees er rer 4 4 8 
Total men on mechanized units ...........s008- semenaals 128 
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Dav otal 


Other undergrounds/: 
Ma@INECNANCE TION 6 esdeiasdoveevee dee sewsed eeeneeeanneneoel basis 


Ce RIC Ih ree eee tad Chaco ako dicta aeeaeea weet ocutetAcaleenucoee 


= 

5 

‘ 

pp 

a 

Ha 

¢) 

Oo 

r3 

i) 

i 

“oO 

3 

40) 

4 
DO re FF DI DD DO DO 
Orr r wo A PR 


1/2 
i 


POtal Other Und ere round -sssinsccwsissicedescdsecsniweseeen 14-1/2 20-1/2 
MOtal UNOCTETOUNG viiaccsadeassiivadPtsdmenanauevasevnenes ne 148-1/2 


Surfacel/ : —— 
“TAD DILG: a ouiwadiaweswaeteenenvaots saeussediss eeedoasoneauess ere 


158 PA PIO sesirntasdcnesiooeseeasaGeateweaeratoune gue eeesesieecetetee 
DLCIMIING IAN «sehen ecuwecewdacss saveaeunemiecase sanseusaansess 
PIACK SIM IUD weseaaaod nai novseenguantuordewecesdesesanniaeeevaess 
Gar Pepalr men cnsiiicccaveeceetsauuviiassesas Mvoenaeaneous’ 
ToOP CIMAN ssarsiee nay seine hore ne mente eeuawaen eau eadeutesnaauuaeeees 
DUDE RIMLCNC CHL wscshnsbcasamivecsvewcvdduoaueaesvexsenaniaaesins 
OUAL SULIG CE: san suabd taints adnawntaneellaeeaueuseepeaeanne ones 
TOtAl CM DOV CCS sieeeisaasnasesesrinaenomestenssagaswals teas 

1/ Number of men charged is based upon percentage of f mechanized production. 


cummary 
Mechanization of mine, Percent ....cceseccccccccccrevccseresecesccscscsssosees d3 
Average daily production from mechanized units, tons......... err ree 1,120 
CONVeEVOLr SECTIONS cc siuasusiesssiedcesceasies Sisaleasees jouleesabaens se uinaduineeies 6 
CONVEYOP UNIS sissceniaccdideceess penteaaishieds i iivleseounbe sins Saaawucesende vented 12 
CONVEY OP Units, “Shits Der day wicetiwiaressbosssvaseuacs sudaeavbaraeusaewane 24 
Average number of men per unit per shift i bied Seannsbumaweeedbennweasieciones 5.33 
Man‘ shifts: per day on Mechanized Units siiscdnuscisccvsiersedeveateccenases 128 
Average production per man per day on mechanized units, tons ..... 8.75 
Total number of employees underground chargeable to mechanized 

UNILUS .icaiaisied iediadeaaneaaeavebuabauss vaivaeeded Seemuaaimehew udadwiaces eee nedeeyeree 148-1/2 
Average production per man per day underground, tonS cesscccssececee ; 7.54 
Total number of employees, surface and underground .....ceccccccccccece 173 
Average production per day per man employed, tons ...c.c.ssccccccccees 7.47 
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GENERAL DISCUSSION 


No categorical answer can be given to the questions stated in the introduc- 
tion, but from the investigations made thus far the following answers are 
presented: 


1. A common error in equipping a mine for mechanical loading is the 
failure to study natural conditions and choose the type of equinment suited to 
them. In many instances no change was made in the design of the mine or method 
of extraction. Introduction of loading equipment, especially mobile loading 
machines, usually requires some change in mine design and method of extracting 
pillars, particularly where the roof is fragile. Where no thought has been given 
this problem, small pillars and stumps that normally were removed by hand- 
loading methods using close timbcring have been lost, and recovery has declined. 


Credit should be given to those operators who first tried the various tynes 
of equinment and passed on their experience. Successful transition was usually 
made aiter considerakle study of bed and roof conditions. 


2. Tothe question, “Can the method of extracting villars by hand be 
adapted to mechanical loading?’’ no nositive enswer can be given. Hand-loading 
methods usually are unsuited for mechanical loading devices, particularly 
mobile loading machines. The most successful hand-mining method for pillar 
removal is the pocket and wing in rectangular blocks. Close timbering is required 
to recover the wing. This system has not been successful with mechanical load- 
ing devices because the area is restricted by timbering. Pillar extraction with 
mechanical devices however, has been successful with the opcn-end or thin-snell 
systems, because the rate of extraction is ravid. The time element in hand- 

loading does not favor the oven-end method. 


3. Past experience indicates that less tonnage per day per mobile loading 
machine is produced on pillar work than where pillars are not recovered. The 
opposite is usually true where conveyors or scrapers are uscd. 


4. Extraction of pillars with machines introduces additional hazards. Motion 
and noise of machines end trensporting equipment and, in some instances, the 
liberation of additional gas due to ranid exposure of wall surfaces, are also 
dangers. Many hazards 2re obviated or dcercascd where mechanical mining is 
practiced. Roof movement is delayed by rapid extraction; concentration of 
workers permits closer supervision, and ventilation can be controlled more 
readily. 


Table 2 summarizes performance at mines where mobile loading machines 
are used. 


Table 3 summarizes performance at mines where conveyors are used. 
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TABLE 2. - Summary of performance of mobile loaders 
Mine 
oD) 36 
A B 

1, Description of mechanization: , 

a. Cutting machines, type....-+-++ere- So ee Track-mounted and} Track-mounted Track-mounted 

shortwall 
b. Loading machines, typC.....-+.-e+-- Oe eee ee Orawler, mobile 1 crawler, mobile} 1 crawler, tiobile 
, 5 track, mobile 8 track-mounted mobile 

c. Machine Lloading........:eeeeereees Rha vgene i-tsia sanere 3:8 Mine cars |Mine cars Mine cars 
9, Location of MINC.....--+ereeeseees ere ene ete Pennsylvania Pennsylvania Pennsylvania 
8 WMechanization of min@, DEPCENL... ses sereresersrscerers 100 100 100 
4, Average daily production, tons...... CE ae . S008 S006 NOG 
5. Thickness and dip of bed.......... Sn ee Se eee ee .|84 inches, level | 80 inches mined, 80 inches mined, 


108 inches roll-| 108 inches rolling 
ing, 13 percent 


| max. 

6. Number and hours of shift in mine.........-- SE ee rire Ze a TANS | Case (aie re MRCP 
7. Wumber’ and hours of shift in tipple..........eeeereeeee ed ene, | 2 oe are, iS Pa. 

8. Loading machines....... Lo Se en eee 13 | 6 4 

9, Loading-machine shifts per day......-ssseeees ete sthas ios tes lars 26 12 8 

10. Average production per loading machine per Shitt, vons. 126 aon 262 

11. Average number of men per unit per RGIS RG s aoasuste Gua cocBsF a aon Se CO 19 19 

12. Men-shifts per day on mechanized UNitsS.... +. seseeerees Sic) 228 ws y2) 

13. Average production per man per day on mechanized units, 

COS ee re deren Se less area nbs Sy es, 10i16. "6.5.28 9.20 | 15.4 eas. 

14. Total number of employees underground......--.++ssereee DOL 318 aoe 

15. Average production per day per man underground, tons... 5.98 1 LO) OS 

16, Total number of employees, surface and underground..... 646 | 366 VAS) 
17. Average production per day per man employed, tons...... BLO 9.5 9.2 

18. Average production of coal per pound of explosives, | 

to, rr Oe eee Daoo Dis = 

19. Average production of coal per prop, TONS........+eeees 1/10 ila geek 

20. Total power consumed per ton of coal, kw. -hr........+-- 4.0 = 
Pigeeisiee Of mine Car, COBB nalasccsccscceess Bed ed Lika aKa, tasks Selo aie ; Dre 

Pon Bavpimacted recovery, Percent... . sce ees vcesvere sce reser ye 


i/ 28 tons per crossbar. 
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Description of mecha 
a. Cutting machin 


b. Conveyors, typé 


c. Machine load 


Mechanization of min 
Average daily produc 


Thickness ana dip of 


Number end hours of 
Number and hours of 


VONVE TORS £45 vnsa ses 
Conveyor shifts per < 
Average production pi‘ 
Average number of me! 
Man-shifts per day o1 
Average production ps 

Oe oes sistas ee 
Total’ number of empl 
Average production p< 
Total number of empl 
Average production pé 


coll pool eel ee oe as 
NOOF WNrFrHOWM YD on pon 


18. Average production o 

RA TENS Neh isis sin ag Ws 
19. Average production o 
20. Total power consumed 
21. Size of mine car, tor 


22. Estimated recovery, } 
1 Includes both coal anc 
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Mine 
44 ee A Se ee. 
Shortwall Shortwall 
Chain conveyors and |} Chain conveyors 
scrapers 
fine cars Mine cars 


West Virginia 
54.1 


TOs 1223 
_ TABLE 3. - Summary of performance of conveyors (Cont'd. ) 
43 
. Description of mechanization: , 

y a. Guetine BCMIMCS 5 UYDS.. sce sector esersserererace Shortwall 
De OCIVS VOSS CYDS. <6. cet w teers revere essere rercees Shaking conveyors 
© ieyeenke’s) 7 c2\e) (alee en en a ae a Mine cars 

PRGA VOM NOL UOC. Mo. otic ee see see sess s eters eerovers Kentucky 

8. Mechanization of mine, DEPCeNnt.....-e.seerecererceeeeee 100 

4, Average daily production from mechanized units, tons... — 

85 

© cp svellertseicl ‘eiclal Clem 0) lag! ¢\cl lap ane at ar iii aa ie ee 54 inches - Level 

6. Number and hours of shift in Min€........ceerecrersoeee oe le Utes 

Weiner and Hours Gt Shite in tipple... ..-nececssssvses Dame Teianer. 

OCIS yi aie 6 ouse ABs 6 ooo ens va cate sere se ee sews eseees We 

Pee yO Slt ©S PEP Gay... 1 ccc t cep c eserves arererens 28 

10. Average production per conveyor per shift, tons........ 67 
11. Average number of men per unit per Shift..........:.00. O00 
12. Man-shifts per day on mechanized UNits.......seeseseoee 161 
13. Average production per man per day on mechanized units, 

es RE 2.5.5, MEE Ge oS Gls sv aGjews 604s se eee eee TTS) 
14, Total mumber of employees underground.......e.seecereoe| Ig 
15. Average production per day per man, underground, tons..|10.56 
16. Total number of employees, surface and underground..... ZL6 
17. Average production per day per man employed, tons...... Seva 

18. Average production of coal per pound of explosives, 

oie a On cn Sie eee ee LOay 
to. Average production of coal per prop, tOMS.......seeeees 0.0 
VepeeoLe. power Consumed per ton of coal, kw.chr.......-..6¢ = 
Pee OL, MITC. COL, TOUS Ee. assess avsersesseses ee eee 1.45 
Pee BECO. POCOVCI YMC ECON «ois os sios olor op ae oe ye co ees 1 82 


i/ Includes both coal and brushing. 
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Curves 


The data of the various mines have been plotted as curves on figures 14, 
15, 17,18 and19. They include, for comparative purposes, the information 
contained in Information Circulars 7178, 7067, and (O14, ‘“\VMultiple-Shift 
Mechanical Mining in Some Bituminous- -Coal Mines’ 6/; 


Figure 14 


As the thickness of the bed increases and approaches 8 feet in mines where 
Pillars are not extracted, the tons per loadinr-machine shift increase at a more 
rapid rate than from 8 feet to 12 feet. When the machine approaches ‘its loading 
capacity, the effect of the thickness of the bed becomes less apparent. The curve 
of pillar extraction follows the general trend of the curve of nonextraction, but 
the production per machine shift is lower for all bed thicknesses. The bed 
thickness in the mines recorded in curve A does not attain that recorded in 
cruve B. The loading machines of mines represented in curve B are approach- 
ing their rated capacity, but those of curve A are below capacity. Future 
investigations may include mines extracting pillars in bed thicknesses greater 
than 9 feet. 


Ficure 15 


Curves A and B represent pillar extracticn and nonpillar extraction, res- 
pectively. The curves have the same general characteristics. They vary chiefly 
in that more men are required per unit where pillar extraction is practiced. 


The curves in figure 15 do not show occupations of the men comprising a 
loading-machine crew. 


Ficure 16. 


This firure gives the occuvations of typical crews of pillar-extraction and 
nonpillar-extraction mines. 


Figure 17 


Curves A and B indicate that where pillars are extracted, the man-shifts 
per day required on mechanized units increase more rapidly as production 
increases than where pillars are not extracted. In addition, (see fig. 16), total 
man shifts per day increase more rapidly in pillar work than in nonpillar work. 
The number of nonproductive men in both instances remains approximately the 
same. 


AD + eng erage SD ape Reg 


6/ Work cited. 
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THICKNESS OF COAL BED, FEET 


Figure 14.— Relation of thickness of bed to production per loading- machine shift (tons). 
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Figure 15.— Relation of number of men per loading-machine unit per shift to production 
per loading= machine shift (tons). 
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Figure 18.— Relation of maneshifts to production per day, conveyors. 
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Figure 19.—Relation of bed thickness to production per man on mechanized unit (tons ). 
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Figure 18 


This figure indicates that as the tonnage increases the number of men on 
mechanized units and underground increases ata uniform rate. The percentage 
of men at nonproductive work remains constant. 


Figure 19 


This ficure inaicates that for those mines reported in curve A the tons per 
man increase rapidly where the bed ranzes from 2d to 45 inches in thickness. 
From that point tonnage remains virtually constant for greater thickness of bed. 
Use of conveyors in beds thicker than 50 inches does not increase loading effi- 
ciency. Curve B, motile loading machines, indicates, by comparison with 
curve A, that where tne bed is thicker than 50 inches it would be desirable to 
use mobile leading equipment, if physical conditions permit, rather than con- 
veyors. The downward trend in curve B from 75 to 120 inches is caused by 
adverse conditions at the minzs studied. Possibly future studies will tend to 
revise this curve to the approximate position of the aasned portion. 


The output from loading ecuipment can be increased materially if all 
operations in the mining cycle are properly coordinated. Adequate number and 
preparetion of working places, minimum tramiming distances and car change 
are necessary to obtain meximum use of the loadins equipment. 


A mining company’s chief asset is coal in the ground. Development of a 
mine to extract only a part of the bed is not only uneconomical but wasteful of 
a natural resource. 


These studies are being made to determine methods of extraction that 
will yield maximum recovery with the greatest efficiency and safety. 
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